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YOU CAN PUT YOUR FINGERS 
ON THE SAVING IN 
THE NEW PACKARD TRUCKS 


The improved Packard Models fur- 
nish the surest, quickest and most 
economical means of transportation. 


They put an e md to the rule. of - thumb 
e xtravagane e of horse hauling. 


There is nothing obscure or hidden 
about their wide range of usefulness 
and their low cost of upkeep. 


You can put your fingers squarely on 
the reasons why Packard trucks may 
be operated with the least e: vpense 
and the least manual work. 


You can see for yourself that the 
compact, clean-cut chassis has no 
unnecessary parts—that all the 
working units are enclosed from 
mud and water—that wear is taken 
by small inexpensive parts and not 
by large parts more difficult: and 
costly to replace—that a minimum 
need of adjustments saves the 


driver’s time and the owner’s money. 


Centralized control within easy 
reach of the driver, special electric 
cranking and lighting system, left 
side steering and improved worm 
drive, are additional proofs that the 
new type Packard is the nearest 
approach to the ultimate truck. 





The design is founded on the ex- 
perience of thousands of Packard 
truck users and the evidence 
gathered under every possible haul- 
ing condition. 








Capacities from one to six tons inclusive. 


Why not have a talk with a Packard dealer 
or write us for catalogs and further details. (Plan View of Chassis—3-Ton Unit) 


PACKARD MOTOR CAR CO., DETROIT 
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The experience of big business and little 
business with the Dictaphone 


( arriesa significant message to every 
business man—especially 

To the man who has never dictated a 
letter except to a stenographer, who 
word twice, once in 
the type- 


writes his ev ery 


shorthand and once on 


writer 


To the man who believes he is fully 
informed on the subject of dictation 
systems, but may be years behind 
the Dictaphone situation. 


If you want to find out how to save 
money, time and worry in handling 
your correspondence, just reach for 
your telephone and call up the 
























PIKRCE- 
ARROW | 


The mind of the owner of a 
Pierce-Arrow does not run on 
ahead of him in vain specula- 
tion as to whether the car will 
be on time, or will get him 
there on time. He soon sinks 
into a feeling of trustfulness 
in regard to his Pierce-Arrow. 











ree Van & 








He need never interrupt his 








plans, break an engagement, 
| allow greater time for going to 
| and fro, or omit doing anything 
(| that counts upon the faithful 
efficiency of a Pierce-Arrow. 


Tue Prerce-Arrow Moror Car Co. 
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ra : “Dictaphone.” We'll demonstrate Aa BUFFALO NEW YORK 
To the man whose own time is valu- the ‘‘Dictaphone”’ in your own office | 

able and who knows the money value and your own work. If you don’t find | 

of the time of his typists “Dictaphone” in the book, write to the 


APAVNE | 


ACGISTEREO 


uphone’’ in the 
just lear off this ‘‘Man at 
, pin him on your letterhead 
Nothing else That's 


lf you don't find **‘ Dic! 


Suite 1315, Woolworth Bldg. 


New York City 


phone book, 
the Desk 
and send him in 


all 


Stores in the principal cities 
dealers everyw here 


“Your Day’s Work”’—-a book we should 
like to send you 


TheZ Croquet= Ball that 
Rolled "rou nd the :\World | 


ee Yt) Yl?’ ¢ 


Oficial dictating machine of the Pan- 
ama Pacific International Exposition. 
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/ 
Uj; MAGINE YOURSELF oy . 
Yy in a great business - . i” 
° . where 
office with numerous “The part to buy the 
workers — where mail, Lamson Systems car by” 
money and merchandise, are in service. ji 
papers and parcels flit to and Busi 
fro, with the speed of wings, on — 
; : Offices 
tireless carriers, from one floor A 
on ae Factories 
to another, from building to 
agi Banks 
building. : ; 
Libraries 
Then again in the works of a monster industrial Business M 
plant where materials and products are carried to and Colleges ti the OTOR: 1S not right 
from the workers, on endless belts or chains, cease- Stores theicar: 1 18 BLS 
lessly, promptly, economically. Telegraph 
. , Offices 
Or down in the heart of some big hotel where mes- Electric 
sage carriers shoot through batteries of shining tubes Works 
to every floor. t may have the finest body, the best 
y oo transmission and axles, springs, wheels 
You marvel. And the wonder grows when you know that all ea and tires—but what du they all amount 
these carrying systems, serving thousands of firms and institutions, Hotels to if the motor is not right? 
are an evolution from a simple croquet ball, hollowed out and Post Offices M ll look less ik 
rolled along a wooden trough to carry change more quickly. R.R Gulp annie: hoo Bh hg oo 
4 Ae c c oO 
This metamorphosis of a croquet ball occurred in a store in Terminals and another on scientific grounds. But 
Lowell, Massachusetts, in 1880, and the storekeeper-inventor's Express there is one way YOU can be as expert 
name was Lamson Offices as the greatest engineer—LOOK FOR 
Today, Lamson Service encircles the globe. It works for gov- Mail Order THE NAME BUDA. 
ernments, railroads, banks, libraries, hotels, factories, — more than Houses If the car of truck contains a Buda 
300 kinds of business and institutions. Steel Works Motor it is backed not only by the good 
The fitting of a correct system to the need is Lamson Service. and 292 other aes of oa — a a ~ prec 
and reputation, the whole grea an 
Lamson Engineers will study your problems, chart your office or factory, classes of and Pos cm of the Bude Com a 
and show you where, if possible, a mson Carrying System will save you 7 nage us pany, 
time d money and avoid waste This without placing you under the business and and all it stands for and has stood for 
slightest obligation institutions for thirty-four years. When you buy 
A request on your letter-head or on the coupon below will receive prompt a ‘J your next car, ask ifthe motor is a Buda. 
attention —also bring an interesting story entitled “New Wings for Busi = 





Above we show one of the giant 
boring mills which bore all the cylin- 
ers of the BUDA “Siz” at one opera- 


LAM S ON SER V | CE | , pestis pol yar onal 
t = ud and perfect interchangeability of parts. 
THE WINCS —SOr” BUSINESS 


rs will find « 


THE LAMSON COMPANY. 161 Devonshire Street, Boston, Mass. 


Will you please tell me if Lamson Service can serve me economically and how. | 
(Write a 














omplete reference to Lamson Service in Sweet's Index and Cond. Cat, A, 8, M. E. 


THE BUDA COMPANY, HARVEY scscas ILLINOIS 


name, address aud character of bus* 
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to Reach 











Thi 
Fi | Mm The 1915 Goodyear 
ina P S-V Truck Tire— 
T k pressed onto the 
ruc all obstacles that 
; 4 ; makers have faced 
ire ‘ from the frst. And 


Goodyear experts built 


wheel —surmounts 


7+ separate tire structures 
in this one type alone to 
give the world this triumph. 
Each was a distinct step 
upward. 
Now 2,100 test tires have been 
run and recorded. These rec- 
ords—the court of last resort— 
award S-V to-day’s top place. 
A Life-Long Unit 
By a secret method we weld into life- 
long union the soft rubber tread, hard 
rubber backing and steel channel base. 


This feature alone must soon win experi- 
enced truck owners. 
In other ways, too, this S-V towers above all 
previous truck tires. 


A Five-Fold Economy 
It reduces tire mile cost by giving 10 per cent more avail- 
able tread rubber. 
It reduces the cost of mounting by 75 to 80 per cent 
through ending preliminary work on wheels, and also the 
expense of metal fastenings. 
For flanges, wedges, bands and bolts are now discarded. 
Hence these lighter-w eight tires abolish the cost of carry- 
ing excess weight Je/ow the springs. 


They save power also, by means of design, and the special 
Goodyear compound. 


They Cannot Creep Accept the Word of Users 


1915 Goodyear S-V Truck Tires Write us for full particulars—for 
ure pressed on the wheels in 5 or 10 letters from men who have used these 
minutes at a minimum of 50,000 tires side by side with others. You 
pounds This exceeds by far owe it to your business to compare 
all strain that a results as they did. 





tire can ge — For every column 


vctual + EAR in the cost book 
Cos OooD yY recommends 
ups AKRON, OMIO that you apply 


trouble a =F S. V Truck Tires | these tires with 


unknown out delay. 





THE GOODYEAR TIRE & RUBBER CO., Desk 132, Akron, O. 
Makers of Goodyear Automobile Tires 


We Make Demountable, Block, Cushion, Pneumatic and 
Other Types of Truck Tires la 





What the Small 


Manufacturer Needs 


HE largest companies have organ- 
ized Patent Departments, which 
are as important—if not more so 

—than the manufacturing force. Their 
salaried patent experts analyze new 
ideas produced by research engineers 
and chemists, secure the fullest meas- 
ure of protection, and determine 
whether the idea is worth protecting. 
They save the waste of re-inventing 
what is old; they study new and 
patentable ideas and work hand in 
hand with the Research Department. 


A thousand questions must the ex- 
perts answer: Is an invention antici- 

pated by prior patents? Can changes 
S made in the invention which would 
avoid infringements? If so, what 
changes? Is the prior anticipating 
patent or patents valid or not? Who 
owns the patent which protects a rival 
product, which seems to be capable of 
development? 


Such questions arise, not only in the 
business of the large corporations, but 
of the small manufacturer as well. 
Because he cannot afford to maintain 
an expensive staff of patent experts 
with their assistants, stenographers and 
draftsmen, he has sometimes seen his 
business slip ing away from him into 
the hands se wealthier rival. 


The firm of Munn & Co. have in- 
stituted a patent service for the small 
manufacturer, which is designed to 
give him all the facilities which are now 
enjoyed by the large manufacturing 
corporation. Patent experts, many 
of whom were formerly connected 
with the United States Patent Office 
and are specialists in their various 
lines, will study your products. They 
will ascertain whether or not adequate 
patent protection has been, or can be 
obtained; they will compare from the 
patent standpoint all the products of 
the same class now on the market, and 
determine if it is not possible to effect 
a profitable combination; they will 
critically compare your product with 
that of your rival. In a word, they 
will see to it that your ingenuity — 
the most vital asset of your business— 
is adequately protected. 


FOR FURTHER INFORMATION, ADDRESS 


MUNN & CO. 


SOLICITORS OF PATENTS 
Manufacturers’ Service Department 
361 BROADWAY NEW YORK CITY 
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alleling ber 1.500 miles of frontier which are contet 
minous with those two countries rhe war, howevel 
found Russia in about the same condition of immobility 
that existed at the time Kouropatkin’s book was written ; 
wd althe ! e manifest superiority of the Russian 
troops to t e of Austria has enabled Russia to carry 
ew to the line of the Carpathians, she has never 
vey e to make any advance in force beyond the 
(ie frontier except in East Prussia. Here, already, 
he ha iffered the two greatest defeats in her his 
nd in each case the defeat has been mainly due 


he ability of Von Hindenburg to concentrate rapidly 


inst the enemy an overwhelming force which was 


hed there over the admirable German system of 


We cannot forbear drawing attention to the fact that, 


both in the victory at Tannenberg and, apparently, in 


the recent defeat in East VPrussia, the Germans cap 


ured, if the reports they have given us are correct, over 


10.000 mer That is to say, within a period of sir 
months they have twice captured a military force equa 
the whole of the effective regular and militia army 
present avilable in the United States 
Pez a I < 1 
eace insurance 
HAT the cost of providing naval and military 


forces sufficient to this country from in 


protect 


Vision may ver properly be regarded as money 


ippropriated for the maintenance of peace, is fully 


borne out by a review of our past military history 


Phat a condition of military preparedness can be ob 
tined at a ry small cost compared with the expendi 
tures made by the nation for personal comfort and the 


uxuries of life, is proved by Goverumental statistics 


ty similar indisputable authority, it can be shown that 


the loss of life, when ir has to be undergone, is amaz 
ingly small in comparison to the loss of life which is 
daily ocecurri through accidents, the greater part of 


vhich are preventable 


The most telling statement of the case which we 
ve seen for a long time is presented by Richard 
Stockton, Jr., in his work entitled “Veace Insurance” 


book which we commend to the careful perusal of 


ose extreme pacificists who have so far lost their 


eads, or at least their sense of proportion, as not only 


oppose the greatly needed increase in our naval and 


military forces, but even to advocate the abolition o 


these altogether 


The most telling portion of the book is_a series of 


diagrams, presenting the whole gist of the argument 
in a graphie form, the immediate appeal of which is so 
trong that it must force conviction on any mind that 


not absolutely beclouded by prejudice. The diagrams 


re merely graphic representations of facts which have 


wen taken from carefully-compiled Government statis 
tics, and which, therefore, may be taken as reliable 
Thus, we find that the cost of peace insurance amounts 
innually to $245,000,000, that being the annual appro 
riation for the maintenance of our Army and Navy 


With this may be compared the annual cost of insur 


against fire and crime of $594,186,104 


To those people who complain of the shameful waste 


the nation’s money, entailed in the building of bat 


tleships and the manufacture of artillery, we direct 


attention to the diagram comparing the money 
lie \rm ind Navy 


spent on 


with that expended by the people 


f this country for the luxuries and indulgences of 
ife For soft drinks, candy, ete., we spend in the 
United States, $452.000,000; on automobiles, $500,000, 
(WH): on jewelry, $800,000,000; on immorality, $5,000, 
000,000, and on liquor and tobacco, $3,200,000,000 > that 

to say, the country spends twenty-five times as much 
on liquor, tobaceo, and vice as it does on its naval and 


military defenses 

It is a great thing to keep a level head and preserve 
one’s sense of proportion; and if we do this, and look 
it things as they are, we find that not only is the ex- 


pense for peace insurance a mere bagatelle compared 


with what the nation is willing to spend for self 
indulgence, but also the surprising discovery is made 
that the deaths through war do not begin to be com 


parable to the deaths from accidents due to following 


the pursuits of peace. In a remarkable diagram Richard 


Stockton shows that the peace accidents in a single 
vear in this country reach a total of 79,000; whereas 
the average annual Japanese loss during the Russian 
ir owas 33.240; the average annual loss during the 
il war was 27.518: the English loss for one year 
during the Boer war was only 2,990; the French loss 
the Crimean war during one year was 8,160, and the 


United 
and our 


the 
States loss in the Mexican war was only 725, 


h loss in the same year was 2,387; 


oss in the Spanish war was only 862. If the totals 
for all these wars are added together, we find that the 
total annual loss was 75,082, or 3,000 less than the 


innual loss in this country from accidents, 
showing 
the 


matters 


\gain, we direct attention to a diagram 


what is recommended by way of peace insurance by 


General Staff of the United States Army As 
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now stand, we find that for an annual expenditure of 


$110,000,000 we have an effective strength of the Army 


and National Guard of 150,000 men, As against that, 
if the recommendations of the General Staff be fol- 


lowed, for a proposed expenditure of $157,000,000, we 
shall have an effective army of 550,000 men; that is to 
$47,000,000 to secure 400,000 addi 


say, an increase of 


tional troops 
As matters now stand, the United States is helpless 
if the General Staff recommendations 


shall be 


against invasion ; 


are followed, we able, by the expenditure of 
$47.000,000, to insure the peace of the country by dis 
naval and military foreign 


couraging any attack by a 


power 


Perfumery Farming in the United States 


HE interruption, due to the war, in the supply 


of many articles of commerce that we have been 

in the habit of receiving from the Old World has 
given point to the perennial question, Can we 
The 
are that the war, especially if it is. long protracted, will 
lead to 


part of this country in 


special 
not produce these things in America? indications 
an economic declaration of independence on the 
many lines of industry. 


While the manufacture of perfumery has become an 


important industry in the United States, the cultivation 


of perfume-yielding plants in this connection, except a 


half dozen species which will be mentioned later, is still 


almost entirely neglected on this side of the Atlantic. 


musk and 
and 


from their chem 


Though a few well-known scents, such as 


civet, are obtained from animal certain 


sources, 


others can be produced “synthetically” 


ical elements, the great majority of perfumes are de 


rived from plant products of the class known as volatile 
re obtained from various 


They 


oils. These oils 


or essential 


the 


parts of plants in question are yielded by 


the leaves of bay, wintergreen, pine, lemon grass, cit 
ronella, patchouli, and rose geranium; by the blossoms 
of the rose, violet, heliotrope, orange, acacia, jasmine, 
tuberose, and mignonette; by the flowering heads, in 


the the rinds of 
citrus fruits, 


the 


cluding green parts, of lavender; bys 
including orange, lemon, and bergamot; by 
the of sandal 

the bark of 


the roots of certain 


kernels of bitter almonds; by wood 


wood, red cedar, and rhodium; by inner 


sweet birch and sassafras; and by 


species of Iris (orris-root). This list might be extended 


almost indefinitely 


\ few essential oils, including those of peppermint, 
spearmint, sweet birch, sassafras, eucalyptus, worm 
wood, and tansy, have been produced more or less 


This 
investigation of other possibilities in the 


extensively in the United States. fact ought to 


encourage an 
ine of perfume production in this country. Of course, 
a great many plants from which perfumes are obtained 
abroad are already in common cultivation for other pur 
it is 
number of 


poses in the United States. On the other band, 


probable that our native flora includes a 


species capable of yielding attractive and hitherto un 


known perfumes. Desultory experiments have already 


been made in extracting scents of the yellow jessa 


mine, sweet goldenrod, spice bush, ete., while the swamp 


magnolia, wild azalea, and wild grape have been 


sug 


gested as promising sources of perfumery having a 


market value 

The production of perfume oils abroad has always 
might be 
inferred that peculiar conditions of soil or climate are 
this field. Toa 
this assumption is correct, for the quality and quantity 


been markedly localized, from which fact it 


necessary to success in certain extent 
of the scents produced by certain plants do vary greatly 
Thus 


a better grade of lavender is produced in England than 


with the conditions under which they are grown. 


1 continental Europe, though the species of the plant 
is the same. The fragrance of roses appears to depend 
upon abundant sunshine and a moderately rich, but not 
over-rich, soil. Ample moisture is beneficial for certain 
the 
area of the United States it seems likely that the phys 
the 
Europe might 


climatologist 


scents, but harmful for others. Even so, in vast 


ical conditions of each of most favored perfume 


regions of 
the point out 
regions in this country reproducing very closely the me- 


growing be duplicated. For 


instance, could probably 
teorological characteristics of the world-renowned per- 
fume-growing district of Provence, or, again, the sunny 
slopes of the Balkans, from which comes the best attar 
of roses. Moreover, it is not impossible that we actually 
have more promising regions for this industry than any 
of those in which it is now established abroad. 
Undoubtedly the amount of -hand labor required in 
perfume farming is the main reason why it has hitherto 
However, in our 
Southern States, where the climate is, on the whole, most 
favorable for this branch of agriculture, labor is also 
After rathered, the 
various processes empldéyed to obtain the oils—expres 


thriven more in Europe than America. 


comparatively cheap. the crop is 


sion, distillation, enfleurage, and maceration—do not 
present great difficulties, and might, indeed, be much 
improved if Yankee ingenuity were brought to bear 


them 


upon 








a 
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Notes on the War 


Is the ‘‘Audacious” Still Afloat?—We note that the 
leading papers of this city have given publicity to a de- 
which 
was reported to have been sunk off Lough Swilly, did 


tailed story to the effect that the ‘“ Audacious,” 


not actually founder but was towed into port, has been 
repaired, and has again taken her place in the Grand 
Fleet. According to this story, immediately after the 
explosion, collision mats were thrown overboard, and, 
by means of sandbags and extemporized bulkheads and 
cofferdams, the inflow of water was so far cut off that 
the pumps were able to master the situation. The 
vessel, if we are to credit the report, was towed into 
Belfast, and repairs were executed with such dispatch 
that the ship is now in first-class condition. 


The Fate of the *“‘Koenigsberg.’’—But little has been 
reported of the fate of the German cruiser ‘‘ Koenigs- 
berg,”’ which was foreed to take refuge in the Rufigi 
River last October by the British cruiser ‘‘Chatham.”’ 
Owing to her greater draught the “‘Chatham” could not 
enter the river, and the German vesscl was so thoroughly 
concealed by the surrounding trees and by being covered 
with foliage that her range could not at first be obtained. 
To meet these conditions a small crew from the *‘Chat- 
ham” took an English commercial steamer up the chan- 
nel and sunk her where the hulk would effectually bloek 
the escape of the “*Koenigsberg.”” A damaged cable 
ship was also sunk in the channel. Shortly afterward 
an aeroplane was shipped to the scene of operations, and 
the location of the ‘* Koenigsberg’? was soon ascertained 
and the vessel entirely destroyed by the gun-fire of the 
“Chatham.” The German liner ‘‘Somali,”” which acted 
as a supply ship, was also destroyed. 

Science in Warfare.—As soon as the Germans had 
established a foothold in Belgium a full staff from their 
observatories was on hand to take up their work in ob- 
servatories at Liége, Brussels and other places, where 
they have performed most efficient services for their 
forces by predictions relating to the weather, particularly 
in regard to fogs; and this information has been shown 
to have been of decided value both in the operations of 
the air fleet and to the submarines as well. This has been 
demonstrated by the results of the raids by the Germans 
on Scarborough and Hartlepool, and the operations of 
the submarines in the Channel, all of which have de- 
pended largely on fog conditions for their success. At 
these observing stations the weather men have not 
depended altogether on the equipment they found, but 
have supplemented that by improved instruments they 
brought with them, and by the use of the testing balloons 
which they have made use of extensively. 

The Soldier’s Chances in War.—Basing his estimate 
on the death rates of the Union army in the Civil War, 
the German army in the Franco-Prussian war, the British 
army in the Anglo-Boer war, and the Japanese army in 
the Russo-Japanese war, Edward Bunnell Phelps, editor 
of the American Underwriter, says that the loss by death 
in the present war will be 540,000 if the average number 
of men engaged during the year amounts to 6,000,000, 
which is something more than the total annual death 
rate for the entire adult male population of the United 
States. But this does not prove that the life of a soldier 
is much more uncertain than that of a civilian under 
certain conditions. Thus Mr. Phelps finds from the 
American Experience Table of Mortality that a soldier’s 
chances of living through a year of the war are greater 
than those of a civilian for living from the age of 25 to 
the age of 36, from 30 to 41, from 35 to 45, from 40 to 
49, from 45 to 52, from 50 to 56, from 55 to 60, or from 
60 to 63 years. 

War has Lost Its Luster.—In spite of the enthusiastic 
descriptions written by correspondents far from the 
scene of action, the fact is that war has lost its luster, 
and the spectacular side of war has been abolished by 
the changes of time; in fact, war has become stupid. As 
a writer in the London Times tells us: “‘The general 
no longer rides at the head of his legions, if indeed he 
ever rides at all. 
range of the guns, he directs, if we can call it directing, 
the movements of his armies. Near by in some field 
the masts for the wireless; in every direction airlines and 


Far in the rear, almost out of sound- 


cables; in some inner room, poring over the map set out 
by the operations branch, the commander-in-chief, en- 
deavoring to piece together news and to make things 
In the 
field, no more the clatter and jingle of the squadrons. 


as unpleasant as he can for his distant enemy. 


Trenches and always trenches, and nothing showing 
above the surface of the ground. Day after day the 
butchery of the unknown by the unseen, and events 
decided by the greatest mass of projectiles hurled sim- 
ultaneously in the general direction of the enemy.” 
The thundering charge of infantry has become more 
ghastly than glorious, for in the face of a devastating 
fire by every description of weapon, and innumerable 
mines and entanglements, few of the attacking force 


survive, and the result, at least on the western front. is 
merely an advance of a few feet and the capture of a few 
hundred yards of trench in a line hundreds of miles in 
length 
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Work of the “Carnegie” in High Latitudes. 
magnetic ship “Carnegie,” 


The non- 
belonging to the Carnegie 
Institution’s Department of Terrestrial Magnetism, spent 
last season cruising in high northern latitudes and is to 
make a longer cruise in 1915-1916 to high southern 
latitudes, viz., between the 50th and 75th parallels, 
which will take her far into the Antarctic. On her last 
trip she sailed from New York, June Sth, 1914, and 
traveled about 10,600 miles, touching at Hammerfest, 
Norway, reaching latitude 79 degrees 52 minutes north- 
west of Spitsbergen, thence proceeding to Iceland, and 
ultimately making magnetic surveys in Hudson Bay. 
She returned to New York in October. 


Agricultural Alcohol. 
of Plant Industry began an investigation of the problem 


Some years ago the U.S. Bureau 


of utilizing the waste and surplus products of American 
farms as a source for the manufacture of denatured 
alcohol. Dr. Edward Kremers, of the University of 
Wisconsin, was sent abroad as a special agent to study 
the development of this product, especially in Germany, 
and his report has just been published as Bulletin 182 
of the U. 8S. Department of Agriculture. German 
agriculturists have devoted a great deal of attention to 
finding new industrial outlets for alcohol and to improving 
and popularizing existing outlets. Potatoes are the 
great source of aleohol. About 6,000 agricultural potato 
distilleries were in operation in Germany at the time of 
Dr. Kremers’s investigations. 

The Size of Seed as a Factor in Plant Production is the 
subject of a report by M. B. Cummings, of the Vermont 
agricultural experiment station, in which the author 
describes experiments in planting sweet peas and a num- 
There is, on the whole, a 
Thus 


sweet peas from such seed were earlier in blooming, bore 


ber of garden vegetables. 
decided advantage in using large and heavy seed. 


more and finer blossoms, and were generally more thrifty. 
The results were not uniform for all the species tried; but 
all showed some effect of the size of seeds except garden 
peas, when harvested as green peas. When these peas 
were allowed to mature, large seed gave slightly better 
results than small seed. A subsidiary investigation re- 
lated to the location of large and small seeds in the pods 
of peas and beans. In the latter, 49 per cent of the small 
seed were found to occur in the basal end, while only 18 
per cent occurred in the middle of the pod. In garden 
peas the small seeds were almost always found at the 
ends of the pods. 

The Journal of Agricultural Research, published by the 
U. S. Department of Agriculture, recently entered upon 
its third volume, and at the same time opened its columns 
to contributions from the agricultural experiment sta- 
tions. This important publication was founded for the 
purpose of bringing together the more technical research 
papers prepared in the department. Such papers were 
previously issued in the “bulletin’’ series of the several 
bureaus and offices of the department, along with papers 
of a more practical character. The number of these 
series caused the more advanced scientific memoirs 
to be seattered through an immense literature, and 
tended to make them difficult of access. An analogous 
situation has heretofore existed in conneetion with the 
voluminous publications of the agricultural experiment 
stations, though in some states the more technical publi- 
cations have recently been segregated in separate series 
of ‘research bulletins.” Hence it has been decided to 
publish a single journal in which the product of the two 
principal agencies for agricultural research in this country 

viz., the Department of Agriculture and the experi- 
ment stations—ecan be presented promptly to the world 
in a form suitable for preservation. 

The Migration of Tuberculous Persons in the United 
States, and its effects upon the public health, has been 
the subject of elaborate investigations by the Publie 
Health Service for nearly two years past, and the work 
has now been completed in several states, while it is 
still in progress in others. Studies made in southern 
California in 1913 and 1914 showed that 17.8 per cent 
of deaths from tuberculosis in that section oceurred 
within one year after arrival in the State; indicating 
that many tuberculous persons leave their homes for 
health resorts under conditions that are clearly contra- 
indicated. Little or no evidence was obtainable to 
show that the migration of tuberculous persons has any 
decided bearing on the health of other travelers or of 
the employees of railways and other common carriers. 
One striking result of the investigation in southern 
California is that the presence of tuberculous persons 
who have migrated to this section has, as a rule, had a 
beneficial effect on the health and social and economic 
status of the various communities. Many commynities 
in southern California have been built up by migrating 
consumptives, and important enterprises have been 
originated by them. The only communities in which 
the public health has suffered are those to which larg 
numbers of far advanced and hopeless cases resort with 
out adequate financial resources; such consumptives 
are generally more careless in their personal habits and 
necessarily reside in cheap rooming and boarding houses. 
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Automobile 
British Cyclecar With Novel Points. 
manufactured in Great 


iatest 


One of th 
“eyeleears” or “light ears” 
Britain, possesses a number of unusual features, not 
found in any other automobile made. It has a 4-cy!inder 
motor with both valves and spark plugs set horizontaliy 
into the cylinder heads; a full steel casting in the form 
of a pan, which forms the forward end of the chassis; a 
mechanical starter which works on the principle of a 
ratchet screw driver or drill, and a new type of ecanti 
lever spring which is said to possess unusual flexibility 
and resiliency. 


Motor Trucks Dominate Automobile Exports.—Stories 
of huge exports of motor trucks for the warring nations, 
which appeared early last fall, are borne out, at leas% 
partially, by the export figures for the month of Decem- 
ber, 1914, which show more than $3,006,000 worth of 
“commercial” motor vehicles shipped abroad. France 
took two thirds of this total and Great Britain the re- 
maining third. Shipments to Russia are held up at 
present because of the impossibility of getting anything 
through the ring of ice which surrounds the North 


Russian ports. 


2,500,000 Motor Cars in 1916.—That on January Ist 
1916, there will be two and one-half million automobiles 
in the United States, appears a somewhat wild prediction, 
when it is considered that there are only about 600,000 
automobiles in the whole world, outside of this country. 
Figures collected from the various States of the Union 
show that on February Ist, 1915, the number of registered 
ears exceeded 1,900,000, and the growth in the fast 13 
months has been equal to not less than 600,000 per year. 
As the rate of increase during the individual months has 
been much greater toward the end of 1914 than in the 
early part of that year, it seems certain that fully 600,000 
cars will be added between February Ist, and December 
3list, 1915. 


Radiators for Power Wagons.—Of the various types 
of radiator which are found suitable for power wagen 
use, the smooth tube type is used extensively on recent 
ears of French build. The two water holders of the 
radiator are connected across by flat tubes placed side 
by side so as to present the edges to the air current of 
the fan, or in other cases the radiator uses a great num- 
ber of round tubes of very small section (0.2 ineh). 
The first method is used in the Berliet wagon, while the 
Renault employs the latter. 
ups, the Goudard and Menneson merits special mention, 
and it was the type preferred for the Paris autobus, be- 
sides being in use on De Dion, Schneider, Delaugére, and 


Among smooth-tube make- 


other cars. An air fan is mounted inside a drum formed 
by a top and bottom water holder joined by circular 
tubing. 


number in thickness, that is, the part occupied by the 


Such tubing has five rows in width and the same 


tubing has a square section, with 25 tubes. The air fan is 
designed so as to draw in air on each side of the fan, and 
drive it out from the edge, and it thus passes through the 
set of tubes, which thus receive a strong draught. Hot 
water from the motor enters the top receptacle and after 
descending through the tubes it collects in the bottom 
holder and returns to the motor. One point about this 
type of radiator is that as the tubes are eurved, they 
become stronger and chances of breakage are les On 
the road, should a tube break, it is an easy matter to 
remove it and stop up the two holes left, and the radiator 
works as before. Gravity water cooling can be employed 
in this type without the air fan, as it will work well 


either way. 


Motor Laundries at the Front.—The latest use to 
which the automobile has been put by the warring armies 
of Europe is that of a laundry for the field hospital corps. 
The laundry consists of four vehicles, the leading one 
being a very powerful motor truck on which is mounted 
a steam mangle, which is easily removable. The second 
vehicle in the train contains a complete steam pliant with 
boiler, turbine, drying cabinet and disinfecting tank. 
The third truck carries the washing machine itself, cen- 
trifugal drying drums, pumps for hot and cold water and 
a condenser for steam when’ the ordinary water of the 
neighborhood is too hard to be tised for washing. The 
fourth truck is loaded with soap, soda, coal, gasoline 
and tools. On the march all four trucks are coupled 
together, while at the points of the battleline, 
hospital has been erected, they are arranged in the shap« 


where the 


of a horseshoe. The entire “laundry” ean be covered 
by a large tent. When in use, the train requires the 


attention of twelve privates and one non-commissioned 


officer. The motor truck, as soon as the steam mangie 
is removed, is used to carry laundry to and from th« 
hospital. Bloody linen is first thrown into the <isin- 


fecting tank and boiled with strong soda and creosote 


soap. The drying cabinet is for woolen wear ied 

difficult to wring dry in the mangle. The ca of 
such a laundry is about 3,000 pounds of 1 dirty 
linen daily. It has proved a tremend ‘ at the 
field hospitals on the German sid: | has greatly re- 


duced the work of the sanitar corp far 


cleanliness and efficiency 
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of fear and terror which at times becomes unbearable and even drives 

























































Tests of Armor and Projectiles 
| FADING dow from the turret of a battleship through the pro 


4tective deck i tube known as the ammunition tube, through which 


the victims to suicide Of course these cases are not suitable for ser 
vice and must be removed at once Neither an appeal to reason nor 


the employment of sedatives or narcotics seems to have the slightest 


shells and powder f the turret guns are brought up from the mag 

zine As this is a vital artery in a fighting ship the tube should effect upon them. Generally the only thing to do with these poor victims 
proofed against the sl of the enemy. Herewith is a photograph of is to place them in suitable sanataria, where by time and the requisite 
steel ammunition tubes, the e at the left being ofa special armore > ‘are their shattered nervous system may be restored to normal. 

veioped at the Hadfield Works, in Shetfield rhe tubes are show ft Then there are cases in which the nervous disturbance takes the form of 
been attacked | ms h capped armor-piercing she fire t ‘ ty a mania or hypomania These sre characterized by great mental excitement, 
of 1,400 foot-seconds and developing a striking energ f 35.600 an increased bodily activity and an irresistible desire to talk or write. This 
tons. The Hadiield tube was neither perforated 1 k condition may be overlooked at first, but when recognized demands 
apd the projectile that struck it wa hattered witl prompt remedial measures for the good of the afflicted as well as 
tie he ny i t il damake Had the she be ided the service 

with a high explosive filler it would have burst barml: \ Dr. Bulenburg insists that these morbid conditions are in no 


respect due to the effects of the war, but their cause must be 


outside the tut 


lo the right e photograph ed looked for in long existing predisposition of the individual 
hydrau TESS tempered I When and in a psychopathic constitution In other words in an 
an S-inch she \ fired at tl t reed the enfeebled nervous system unable to bear the trying and strong 
target, fragm of the he " » through the tube impressions of the war 
The tube was cracked, as the rf i be Still more sad, however, is the condition of those men 
it was perforated the ‘ hic! vn~ ot broke ip and women who are obliged to remain at home, who are 
by tl u t you have bur le the tube ha it condemned to patient endurance and anxious waiting, whose 
bree oaded with the custon high explosive filler emotions are always on edge, whose nervous system is always 


On this pag under a strain, experiencing sorrow and happiness by turns, 


one moment depressed by grief, the next elated with joy; 


piercing projectile ifter indergoing the test of passing 
through 12’ inche f Krupp stee Note the spiral scoring always wrestling with doubt, fear and uncertainty. 
on the surface of the she howing its rotation These depressing, nerve destroying emotions leave their im- 


press permanently or otherwise according to the condition of 
the nervous system of the individual Many succumb to the 


Nerves and the War 
—— clentit periodical Die Umachau recently 


demons of doubt and despair 


published an article by Dr. A. Eulenburg on the changes This class furnishes the true martyrs of war, the real victims 
wrought by the wat the nervous system of the combatants of war neuroses. They require our greatest sympathy and 
nd the non-combatants who are subjected to the usual our most considerate care 
anxieth tt t val Whatever may be the experience of this war—and it is 
Dr. Eulenburg ope the article by stating that the most still too early to draw any conelusions—there was evidence 
popular German army commander, the general in charge of enough gathered in our own civil war, that fierce battles 
the Russian campaig who was created a field marshal a produce nervous disorders. A hospital for neural dis- 
short time ago, and is presumably von Hindenburg, expressed orders was created at Turner’s Lane, near Philadelphia 
the epinion in a recent interview that the war (against Rus in August, 1862, and pavilions were built for four hun- 
la) resolves itself into a question of “nerves,” and as the Get dred met It was in charge of the late Dr. S. Weir 
inans have the better nerves they eventually will win. While coin Mitchell, whose interest in nervous diseases was aroused 
eiding in this view, Dr. Eulenburg thinks it opportune at this time while he was working as an army surgeon. In a fas- 
to examine and " ler the effects which six months of war have cinating address delivered before the Physicians’ Club 
thus far produced on the nervou ystem of the nation, considering of Chicago on February 25th, 1913, in which he dis 
both those in the field and those who remain at home. From all report cussed the medical department of the civil war, Dr. 
and from extensive personal observations embracing participation in a Mitchell said 
number of campaigy Dr. kulenburg is convinced that in healthy indi “The cases were of amazing interest Here (at 
viduals, endowed with a normal nervous equipment and having the Turner's Lane) were eighty epileptics, every kind of 
Pequsser , th ied wir leuroses are not a factor to cause nerve wound, palsies, singular choreas, and stump dis- 
alarm. On the contrary he considers war with all its physical and orders. I sometimes wonder how we stood it. If urgent 
psychical taper ‘ ind experience sa powerfu tlutary medium ealls took us back into town, we returned to the hospi- 
a purifying rdening and rejuvenating remedy for nerves which have tal as if drawn by a magnet. In fact, it was exciting in 
become enfeebied end sluggish during long years of peace. Neither the iy its constancy of novel interest Thousands of pages 
leaders of the arms or the rank and file have thus far shown the 9 of notes were taken. There were many operations, many 


~~ : 
slightest signs of exhaustion or nervousness of any sort In spite of all AR ING consultations. and toward the close we planned the ulti- 
the hardships aud terrors of warfare, the severe physical exertions aud MOUR-PIERG mate essays which were to record our work. Each of 


exposures, the rigorous life in the trenches, the troops have meintained us took his share, but all three were mentioned on the 


their vitality splendidly as well as their courage and their good humor PROJECTILE: title pages of our essays. There was a small book on 





in view of these illuminating facts we may accept the conviction nerve injuries and an essay on reflex palsies, both of 
that a so-called war-psychosis in the sense of a pathological condition which I wrote Ir Keen contributed an admirable 
caused exclusively by the incidents of war does not exist Wheneve! paper on malingering . Our notes on epilepsy were 


cases Of war bervosity, of neurasthenia, or other psychoses develop, very full, and there were things recorded which I have 


which bappens not infrequently, they, with the exception of those never seen since or seen but once. . . Our notes and 
resulting from severe wounds to the head or brain, may always conclusions in cases of acute exhaustion and extreme 
be traced to a predisposed psychopathic constitution. In these myasthenic conditions would have entirely anticipated the 
delineation of those orders which we now accept under 
the name of neuresthenia. . In this hospital massage 
was used to restore action to limbs in which healing 


nerve wounds left the muscles palsied, or for the rigid- 


cases of unstable nervous balance the impressions and terrors 
of war act as the exciting cause. Thus the cases which were 
frequently observed in the war between Russia and Japan and 


in the Balkan wars are explained in the same manner, and no evidence 














whatever has thus far been adduced that perfectly healthy individuals A 12-inch shell after having passed ity of splintered cases. 

have ever suffered from nervous disturbances caused by the war itself through 12 inches of Krupp steel. ‘Among the numerous other matters , . . were the 
The term war psychosis influence of nerve lesions on 
has been defined by Buschan nutrition and temperature, 
as a form of cerebral seu d the first record of wounds of 
rasthenia accompanied at the sympathetic nerve and 
times by hysterical vip) the study of reflex palsies. 
toms, delusion umd even The victims of nerve wounds 
complete insanity It were often men worn out from 
variably develops in pers« fever, dysentery and long 
whe are ustituti ily pore marches; hence some of the 
disposed Phe clinical pic symptoms of nerve wounds 
ture preseuts tuereased irri we described have never 


tability, exhaustion and been seen since in like in- 


great mental depressior tensity. That hospital was, 
The progne in the major as one poor fellow said, a 
ity of cases is favorable, re hell of pain. In one year 
covery being gradual witl over 40,000 injections of mor- 
disappearance of mptoms, phine were used. Time lacks 

Another f f hosi i here to re-cdescribe cases of 
kre is i neuralgia of such intensity 
obese that the pain was increased 
recruits by the vibrations of a band 
een servi ( ision of music, by the rustle of dry 
is observed who paper handled, and by a loud 
have been in the footfall in the ward. I have 


are temporarily re .seen men pour water into 











discharged for puryx their boots to lessen the vi- 
recovery Phe patient bration which walking 
fer from sleeplessness, h Realm _ caused I have never en- 
teria, an exaggerated sense Effect of 8-inch shells fired upon armored steel ammunition tubes. countered such cases since.” 
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Making Clothes for the German 
Army 

NUMBER of industrial works in 
ie eats Berlin, mainly belonging to 
the metal, wood, leather, food, and clothes 
industries, are at present engaged on a 
large scale in the making of articles for 
war use. One of the accompanying views 
shows how a series of sewing machines, 
connected together by a nearly invisible 
common shaft and operated from the top 
by an electric motor fixed to the wall, are 
producing knapsacks and cartridge boxes 
out of ready-cut leather pieces. In an 
other picture we see the manufacturing of 
pouches for field telegraphs. The mate 
rial prepared beforehand is cut into shape 
on cutting machines and finished on 
punches, drilling machines, ete. The cut- 
ting of “field-gray” cloth for uniforms and 
cloaks is likewise done on electrically 


driven machines 


How Electricity Makes the Iron 
Cross 

VHE Iron Cross, a decoration created 
‘T in 1815, at the time of the German 
Wars of Liberation, and revived in 1870, 
during the Franco-German War, is the 
most highly prized recognition of valor in 
the present conflict While the decoration 
and the spirit animating those on whom it 
is conferred have remained the same as 
one hundred years ago, typically modern 
methods have been adopted in making the 
crosses. In fact, an extensive use is made 
of electrically operated machinery for the 
various stages of manufacture at the 
workshops intrusted by the German army 
authorities with producing the Iron Cross. 

Iron Crosses are by no means produced 
by easting. Rectangular pieces of sheet 
iron stamped out with a punching ma 
chine are struck with steel dies on power 
ful presses, in accordance with the rules 
laid down by the Order Committee. One 
of our views shows two such coining 
presses in the foréground, each of which 
is provided with a big electric driving 
motor, while in the background is seen the 
punching machine, the motor of which is 
carried by a bracket on the ceiling 

After being thus prepared and tested, 
the Iron Crosses are taken to the silver 
smith’s, where the soldering is done, a 
fine silver border added, and the finishing 
completed \ second illustration shows 
how the silver border surrounding the 
Iron Cross is polished on electrically 
driven polishing and grinding motors. 


Clothing a Winter Army 

A S with everything else pertaining to 
4A an army, its clothing is primarily one 
of the duties of the General Staff. The 
watchfulness of nations against one an- 
other has resulted in an intimate knowl- 
edge of the number of men actually on 
duty, every arm adopted, each piece of 
hew equipment, the resources of the coun- 
try in every particular, and the probable 
mode of procedure to meet each hypothet- 
ical condition developed into actualities. 

Naturally the raison d'etre of an army 
is defense, and defense means war; peace 
times are used in preparation for war, and 
in the days of peace the General Staff is 
engaged in working out each detail of 
possible war, reducing the results to 
paper, carefully checked and proved, and 
then filing them away against the time of 
heed. War is planned on paper against 
every possible enemy; the duration of the 
war is carefully estimated, and in the es- 
timate the seasons are considered and the 
comfort of the soldiers: for while the en- 
tire object of maintaining an army in the 
field is to get the most men available up 
on the line of battle, by far the greater 
work is to be found in caring for the mer 
in the intervals between combats, that 
they may be in condition to fight when 
the time comes. 

It is therefore perfectly safe to say that 
the present war which is devastating Eu- 
rope has been fought out in more or less 
detail in the long days of study in days 
of peace. And in the fighting out, the 
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Electrically operated sewing machines for manufacturing knapsacks and 
cartridge boxes. 














Cutting uniforms with an electrical knife. 





























Polishing the silver borders of Iron Crosses on electrically driven polishing 
and grinding machines, 


problem of raising and maintaining stn 
pendous armies has been worked out, the 
feeding of the armies, the supply and the 
clothing as well, with special regard to the 
chill ravages of winter in the field 

Take Germany, for instance. The Ger 
man staff knew almost to a dot how many 
men could be turned out in defense of the 
empire. The staff knew almost the exact 
day when a certain number world be 
formed in the ranks; and in anticipation 
clothing was ready for them, shoes, equip 
ment and arms, stored away in ware 
houses where they could be brought to 
light with little or no confusion. Probably 
not five hundred persons in Germany out 
side the staff had ever seen the new field 
uniform of the German army until i was 
issued upon the tocsin call to arms last 
August; yet it was there 

Germany is, justly, accorded the highest 
und most complete military organization 
of any country which has ever been in ex 
istence. It may therefore be taken as 
standard, yet the other military nations, 
such as France, Russia, and Austria, are 
not far behind in completeness of prepa 
ration, and it is a fact that every resource 
has been computed for each eventuality 
Consequently, long before war became 
more than an ever-present possibility 
plans were completed in each country for 
clothing the soldiers, and with the declara 
tion of war, the call to arms, the wheel 
of the clothing organization were set in 
motion, not to stop until the necessity for 
their grinding ceased 

Let us take a hypothetical country, de 
clare a war and set the wheels to going 
Utopia has declared war against a neigh 
bor. Four million men will spring to 
urms, expanding from an army with a 
peace strength of 600,000, In anticipa 
tion, the staff has long age caused ti 
manufacture of 4,000,000 uniferms and 


equipments. As mobilization progresses 
the storehouses are opened and over the 
railways, automatically brought under the 
direction of the military with the declara 
tien, they are shipped te .the various 
points. 

The theater of war has long been 
known, as well as the probable duration 
of conflict. In accordance with the plans 
based upon experience, observation of 
other countries at war, test, and always 
common sense, the staff well knows that 
the first equipment of clothing will not 
last over three months at the most of 
arduous service in the field, when one 
outer uniform is all that may be carried 
afield. The men have no change of uni 
forms; the marches take place alter 
nately under burning sun, drenching rain 
or chill, and clouded day. Rivers are to 
be waded, breast high: mud-plastered 
trenches are to be occupied; grinding, cut 
ting dust of a hot march is to be eneoun 
tered, and the rough wear-and-tear of a 
campaign will surely reduce the material 
to a most thoroughly worn out condition 
in a short time. The shoes, most import 
taunt articles to a soldier, receive constant 
wear; for they are seldom off the tired 
feet, and alternate wetting and drying 
play havoe with the leather 

The staff, then, knows that al! this 
clothing must be replaced within three 
months. In addition, the reserve classes 
which are to be called to reinforcement 
must be clothed. Casualties will oceur, 
and there must beifresh clothing to re 
place that so lost; although frequentty the 
bodies of the dead are stripped, through 
necessity, and the clothing thus removed 
saved for issue to another new man, some 
times with a smal! bullet hole through the 
breast pocket and a dull stain around if 
War does not make for squeamishness 

As the railways are seized upon war's 
outbreak, all the Clothing factories of the 
land are assigned certain work to be per 
formed. Either bids are called for or a 
just, flat price is fixed by the staff and a 
certain amount of work assigned to each 
house, willy-nilly. 

Four million overcoats must be ready 
by the first of November, say. The houses 
which have the wool and other materia! 


(Concluded on paye 232.) 





German Agriculture in War Time 
By the Berlin Correspondent of the Scientific American 


frerman agricuiture a 


7... ent t wes before 
thiutniv f em vhicl t is 


contidently hoped 
will find a tisf The dearth of hand 
vill no doul ‘ ‘ on rse to female and volun 
teer labor, as we i i temporary reflux of workmen 
from thy ithe the country, so that there may not 
Th eT j ditt it in thi respect Apart fre 
thi here vi ‘ ever, be a scarcit of certal 
rcmdit he here imported from abroad, of 
ermal i leult ‘ tand in urgent need f 
ing the field e count ind these w 
replaced convent ibstitute 
Prof treriuel i tthe Kmperor Wi ' titute ofl 
Agriculture, Brombet Germa ! ome 
valuable iggestion for the manu f the Germar 
fields i thy ibeence of foreig fert el which it 
ee i} i the present cri t IM net succe 
ly in orce te ippreciate the extent of the problem 
it should ix remembered that Germatl il 1 « 
sumed T50,000 tor f cl iltpeter, 425,000 tons of 
umonium rigohiate W000 tor of me nitrogen, and 
TOO for of Norwegia iltpeter I this is to be 
niided the nitrogen « tained in non-unglued bone meal 
l u guan I her nitrogenou fertilizers, the 
imount of which howevel! remait far behind that 
held i he above materia 
hough the mnufacture and use of ammonium su 
phate, and eve nore that of lime itrogen, have dur 
ine «(thie eul mndergone i considerable i 
crea I if. ¢ ‘ of the opinion that | f the 
nitrogel pre I the field I tlie form of concen 
trated ferti ‘ l ti (hili iitpeter According to a 
COTLS@C! itive timate ibourt NOVIKK) toms of nitrogel 
er annum uid eet be utilized in this wa b 
Germau agriculture When distributing this uniform 
er he whol rea of fields unde cultivation a « 
umption I lhowraumme per hecture 1 obtained 
thou! exe tendenecte ire toward a further hl 
cTrense of f imount It far the wrenter part of the 
uitrogenu pec altpeter nitroget is employed in 
th pring, I! u March to May If. according the 
ir should continue until next spring, the greater part 
of the indispensable nitroge vould be wanti Phe 
German ammonia and lime nitrogen indust! wi doubt 
ft ithe rt " e up for t deficit, i vhich « i 
nection it W ertainiy be encour ed by the z er! 
nent fon the ther hand o ft three time nore 
saltpeter may be expected from Norway than in 191 
the manufacture f thi product h ing in the nean 
time made great strides 
Hiow indispensable is the us« f soluble nitrogen com 
pounds can be inferred from the following One hun 
dred kilogrammes of Chili saltpeter will enable the yield 
of rve fields to be creased by 400 to 300 kilogrammes 
per hectare This corresponds to a total of 2.500 to 3,000 


millions of Kilogrammes for the total area of German 


rye fields (in 1012 viz., 6.14 millions of hectares. Sim 


ilar results can be obtained by means of ammonia salts 


or lime nitrogen, and a similar calculation can be ap 


plied to the remaining cereals, to potatoes and turnips 


In fact. nitrozen is the vegetable food exerting the most 


striking influence o he vield, and no other manure cau 


be fuliv utilized if there i i deficit of efficient nitrogen 


compounds in the soi (mn the other hand, there can be 
ne doubi that those irtificia nitrogen fertilizers at 
present in tl market are very suitable ubstitutes for 
Chili suitpeter, Norwegian saltpeter, e. g., being abso 
lutely equivalent to the natural product 

According to Ir. Gerlach suxvestions, the available 
qmmounts of Norwedhal altpeter should be used pri 
miairily as top manure for the rye next spring and for 
the beet-roots. For the rest, he recommends the follow 
ing top manuring for the spring of 1915 Rye in rye 
soll proper, that | in light loamy and, should, in the 
spring, receive 20 to 30 kilogrammes of saltpeter nitro 
wel us top manure unis stable or green manure ts 
used. The same applies to the dark alluvia oil of the 
lowlands In ¢ e of a deart f Chili or Norwegian 
saltpeter, Dr. Gerlach suggest ibstituting for the 
above quantity of nitrogen either ammoniun ilphate 
(10) to 1) kilogrammes) or lime nitroge! I te Bho 
kilogram per hectare), both fertilizer ln \ pplied 
us eu! is Pp ible in the spring In the case of wheat 
the dose of nitrogen can be frequently reduced, o1 
cou f the bette il and more satisfactory cond 
tiot Kilograt es per hectare (corresponding to 75 
kilogra mime mmontum ulphate and 100° kilo 
gramme respectively) being mur 
suffices f xerted by saltpeter or 

ie cle nown Ammonium 


l t ‘ en good 


enerauitry 


suilprhaate results, 150 


kllogramne sufficient 


ik ev doe 1 fertilizing: in 
the « of middli nd mmes of am 
monlum ulppate or 1Uuv0 Low mes of lime 


nitrogen will be sufficient 
Stal wnu should PNt ed 
potatoe ! ise of an abund } manure 
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(200 to S00 kilogrammes per 


hectare) no special nitro 


gen fertilizers wi 1 rule, be required Beet-roots, 
however, even 1 mal manure, cannot dispense with 
nitrogen fertilizer 4) to 400 kilogrammes of Chili 
iltpete esponding amounts of artificial fer 

t t ‘ vy generi used 
” absolutely impossible to provide the nec 
umounts of nitrogen fertilizer by next spring, a 
luctic will, of course, have to be made. This, how 
eve yuld, as far as possible, be avoided with rye in 
oil, where nitrogen fertilizing is the most indis 
ensable and cannot be made up for later on. <A deficit 
f read corn would also be felt most keenly by the 

frermanh people 


On account of the great importance of artificial nitro 


ven fertilizers destined to serve as substitutes fer Chili 


tpeter, both the government and private parties will 


promote their production. Should there, however, be no 


possibility of making up for the deficit, there would, of 





course, be a reduction in the yield of cereals, but the 
countr would not by any means be brought to the 
erge of starvation. In fact, Dr. Gerlach estimates the 
deficit of corn, in the worst possible case, that is, if 
there should not be even a partial compensation, at 
bout 1.000.000 tons. viz barely 4 per cent of the total 


crops. It is true that, on account of the partial or total 


cessation of imports, even this deficit would be keenl) 


felt 


\s regards the question of potash fertilizing, German 


iriculturists need not entertain any fear, the produc 


tion of potash salts continuing undisturbed Even in 
the event of there being a deficit of nitrogen the 
imount of potash fertilizers should not be reduced 


these materials being relatively cheap, while any potash 


ot absorbed mostly remains in the soil 


Whether German industry will be able to provide the 


imount of phosphorus fertilizer needed by the 


untry cannot yet be said. The production of Thomas 


eal continues, and since the German iron works are 

t very busy considerable quantities of this valuable 
ertilizer ill be brought on the market On the other 
hand. it is doubtful whether sufficient amounts of crude 
phosphates and pyrites for the manufacture of super 
phates may be available, the larger part of these 


materials having so far been imported from the United 


Algeria, Belgium, Portugal, and Spain In the 


event of a deficit the use of these manures would, of 


have to be reduced, which in many Cases could 


COoLPst 


be done without any inconvenience 


The Prussian government has granted individua 
izriculturists and agricultura societies considerable 
ouns for the erection of potato drying plants, of which 
a large number are already in course of construction 


C'wo hundred new installations are to be added to those 





o far in operation, so that the greater part, if not the 
vhole, of the potatoes left unused during the winter 
may be dried. Three products will be marketed, viz., 


potato flakes, potato shavings and compressed potatoes, 
all of which constitute excellent, durable and handy 
fodder. The digestibility of these products is not altered 


by the drying process and actual tests have shown each 


f them to be utilized to the same extent Their 


nutritive qualities can be even increased by soaking 


them in skimmed milk, whey, or water 


Germany’s Nitrate Supply 
FRENCH Senator, in calling attention to the prob- 
4 able diminution in agricultural crops, in Germany 


nd Austria, caused by the cessation of the imports of 


Chili saltpeter, amounting to 750,000 tons annually, 


recently asked how the supply of explosives would be 


affected. A writer in Le Temps gives the following con 


jectural answel 


It is probably not far from the truth to estimate the 


consumption of explosives, by each group of bellig 


erents, at 400 tons per day, or 150,000 tons per year 


In practice from three to ten tons of nitric acid are 


used in making one ton of explosive Assuming five as 


the average proportion, we arrive at an annual con 


sumption of 750,000 tons of nitrie acid. 
The 


In Bavaria 


available sources of supply are the following 


and at Innsbruck, in the Austrian Tyrol, 


ire two factories which produce nitrie acid from the 
atmosphere. Their combined power is 65,000 horse 
power, which, if completely utilized, would produce 


A factory in West 


1500 tons of nitrie acid by 


10,000 tons of nitric acid per year 


phalia annually produces 
the Ostwald process, in which the ammonia evolved by 
This 


teresting method has probably attracted the attention 


ke ovens is oxidized in presence of platinum. 


f German chemists, especially in present conditions 


vhich make the cost of the product relatively unimpor- 
tant The production of nitric acid in this way may 


have been increased tenfold since the war began, but it 


cannot have been increased a hundredfold. 
The French bacteriological method of Muntz and 
Lainé, which consists in sowing great beds with nitrify 


ing bacteria, is capable of yielding 500 tons of nitric 


icid per heeture (24% aeres), but several months elapse 


before the bed 


hegin to produce regularly, and the yield 
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is greatly diminished in winter Hlenee, this method is 


not likely to be employed 

The total annual supply of nitrie acid obtainable from 
amount to 
The 


deficiency would not be supplied even if all of the nitric 


sources enumerated above may 


50,000 tons, or one fifteenth of 


the domestic 
the consumption 


acid produced in Norway by the BEirkeland process, 
about 400,000 tons per year, should pass into the hands 
of Germany and Austria—a very unlikely supposition 

This is a French view of the situation. We have 


more confidence in the ingenuity of the German chemist 


to meet the requirements of the situation. 


Forging the Inner Tube of a German 16!>- 
inch Siege Gun 
i pos ability of thre 


siewe ul ossessing 


works to turn out 16%,-inel 


Krupp 
amount of 


skill of the 


mited 


an certain 


mobility, is due partly to the undoubted 


designing department and even more to the great ad 


vances which have been made of late vears in the art 


of gun-steel manufacture. The prime consideration in 


wilding a 16-inch siege gun for field operation was to 


educe the weight to the lowest point compatible with 


the requisite strength. The Germans have not given out 


any details regarding this piece; but this much is cer 


tuin, that in order to make such a gun practicable, it 


Was necessary to employ low pressure in the powder 


chamber and to make the gun barrel of a special qual 
ity of steel, embodying great tensile strength in propor 


tion to its weight Probably the barrel is forged from 


one of the new steel alloys from which such remarkable 
Various arts, and par- 


Cleland 


results have been obtained in the 


ticularly in gun manufacture ur own Lieut 


Davis used for the barrel of his torpedo gun a vana 
dium-ste alle from whicl he obtained excellent 
results Possibly the Germans are using an alloy of 
this or kindred character for the 16-inch siege gun. 


The production of gun-steel is a long and tedious and 
and ealls for the greatest care in making 
composition of the steel, in casting it, and in 


forging the ingot to the required rough shape ready for 


the ithe 

It is a prime requisite in gun steel that it shall be 
perfectly homogeneous throughout Iso it must be ab 
solutely free from irregularities due to segregated mate 
rial, incipient flaws, seams, ete. These qualities are 


secured largely in the process of forging, and in order 


to obtain that thorough working of the material which 


conduces so great to its toughness and strength, it has 


ong been the practice to forge the gun barrel upon a 


central mandrel which is inserted in an axial hole 


through the forging, when it is brought white-hot from 


the furnace and placed in the hydraulic press as shown 


in our illustration. The material is squeezed between 


the mandrel and the press, the ingot being given a 


slight turn between each squeezing, by means of a chain 
and is operated by the 


forging 


which PMISSeS around the 


gears shown in the upper bight of the chain. Gradually 


the piece is reduced in diameter and drawn out to 


proper length, until the desired final size of the rough 


vun barrel is reached 


The Current Supplement 
T Hk leading article in the Screntiri 
PLEMENT, No. 2044, for March 6th, is a most valuable 


AMERICAN SUP 


paper by Dr. George M. Gould on A System of Personal 


Examinations the Condition of Adequate 
Conduct of Life, that 


layman, but 


Biographical 
Medical 
found of 


and Scientific will be 


interest not only by the espe 


cially so by the medical profession, as it discusses one 
of the 
The 


time signals with a 


most vulnerable features of medical practice 


account of the experiments in registering radio 





physiological recorder gives an in 


teresting account of the application of frog dissections 


for detecting slight impulses. Reproductions of the rec 
ords are given and illustrations of the apparatus. Ex 
Hulls 
results secured in experiments made in the model basin 
at the Washington Navy Yard Flood 


Rivers tells how snags get into rivers and the methods 


periments with Flying Boat gives some of the 


Snag Boats on 
adopted by the Government to remove them. Several 


the article. Elee 
troculture of the Soil is a valuable discussion of a topic 


instructive illustrations accompany 
deals with the 
The 
cartridge 


that is attracting wide attention, as it 


electrical biological reactions. illus 
trated 
and its various applications 
tells of a 


down minerals where it 





processes in 


description of the hydraulic mining 


and the results obtained 


very efficient mechanical device for breaking 
would be dangerous to use ex 
plosives. A timely article is a report of the Committee 
on Resolutions of the Snow Removal Conference, held 
April, 1914 

interest to the citizens of every 
Other : 
tem and Method, telling what their industries are doing 


Electric Waves and Oscillations 


This is a 
city in the country 


at Philadelphia in subject of 


within the snow belt. rticles are German Sys 





since the war began: 
Means of 


Diseases Dangerous at 


Investigating the Interior of the Earth 
lifferent 
number of shorter articles 


as a 
Periods of Life, and a 


Soeasanter inmates 
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Correspondence 


{The editors are not responsible for statements made 
in the correspondence column. Anonymous communi- 
cations cannot be considered, but the names of corre- 


spondents will be withheld when so desired.) 


Congress and National Defense 

To the Editor of the ScreNTIFIC AMERICAN : 

Let me congratulate you on your “War Issue No. 5,” 
dealing with “Our National Defenses.” 

The conditions responsible for the present state of 
our national defenses are, to my mind, ably set forth. 

I, for one, trust the day is not far distant when all 
of the various creeks will have received their necessary 
appropriations, when all of the squash centers will have 
their public buildings, and our Congress will feel that 
they have the time and the means to pay a little atten- 
tion to the most vital matter of our national welfare. 

Neche, N. D. Frep. L. Lewis. 


Comparative Fighting Value of Fighting Ships 
To the Editor of the ScteNTIFIC AMERICAN: 
do not think Mr. A. Given’s system of calculating 


the fighting value of battleships is correct. Details of 


the principal ships he mentions are as follows 





Guns Broad- Belt 
Name Tonnage Speed Ins side Ins Unite 
Iron Duke”. 25.400 22 10—13% 10 12 3,426 
Kaiser 24.700 31% 10—12 10 «14 3.088 
V. Unitis 21.370 20.8 2—12 12 11 3,118 
Jean Bart 23.470 21.7 12—12 10 10% 3.780 


Moreover, the “Kaiser,” being laid down in 1909, is 
by no means the latest German battleship. Also, the 
“Jean Bart” carries 12-inch guns, and not 13%4-inch, as 
stated in your war issue of September 5th, 1914. 

From the above it will not be difficult to see that the 
fighting value of these ships is in the order named, 
with the “Kaiser” running a close second to the “Iron 
Duke.’ With her complete belt of 14 inches, no doubt 
quite a few would bet on the “Kaiser” to be the best 
ship in the lot, also on account of her superior speed. 

San Franciseo, Cal CHARLES VORNHOLT. 

Long-range Guns in Forts 
To the Editor of the ScrentTiric AMERICAN: 

In your issue of December 26th, 1914, there appeared 
an urticle by Adrian Getaz, “Some Suggestions About 
the War.’ 

lie believes that if a fortress should have larger and 
longer ranged guns than its attacker that fortress 
would not fall. This would be so if every bit of ground 
within range was visible to the garrison of the fortress 
But with ranges of ten and fifteen miles this is no 
longer possible 

The lighter movable guns are moved by night to 
invisible positions. The exact location of the fortress 
and most of the details are known through spies before 
the war began. The fall of the shots is observed, while 
the fortress strikes blindly. 

If the fortress is surrounded by a friendly army 
strong enough to hold or win all points of observation 
Within range, then the long-range fortress guns can 
vive that army great support if it is attacked. If that 
army is driven away or driven into the fortress and is 
unable to make sorties, that fortress will fall, no mat- 
ter how many long-range guns it may have, if it is at- 
tacked by modern, efficient, heavy artillery. 

New York city. F. A. DE PEYSTER. 


Suggestions for a Reserve Army 
To the Editor of the ScrentTrIFIc AMERICAN : 

Your articles on the defenselessness of the United 
States and our inadequate army touches on a theme 
dear to my heart, and tempts me to offer a suggestion, 
as the subject of an article for your able pen. 

It is only of recent date that army regulations have 
made it possible for the United States to build up a 
reserve force from the ranks of discharged soldiers ; 
hut unfortunately this reserve cannot be formed until 
the men now serving enlistments are discharged. 

There are many thousands of ex-soldiers in the vari- 
ous parts of the country over whom the Government 
has lost its jurisdiction, but who would be a valuable 
addition to our standing army. It is true they cannot 
be compelled to aet as reserves, yet there are many 
among them who would voluntarily place themselves 
on the reserve list, if the Government prepared one and 
made the appeal. 

Many of these men, if not all, are proud of their 
service; and would gladly be still connected with the 
service ; but object to being compelled to follow another 
period of routine, such as militia service, ete. 

There are those who will say it is superfluous, that 
these men would be available in war time anyway; 
quite so, but they would be widely scattered among 
the untrained volunteers, and it would be impossible 
to separate the chaff from the wheat. On the other 
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hand, with these trained ex-soldiers on a reserve list, 
they could be immediately mustered into a separate 
body, and be available as trained troops, where other- 
wise they would be lost among the raw levies. 

How could these men be kept track of? And of what 
would their obligation consist? 

An applicant may have served at least one year in 
the regular army, or three years in the militia, be 
under thirty-five years of age when enrolling; take the 
same oath as administered in regular enlistments and 
be bound thereby; and to keep informed the depart- 
ment under whose jurisdiction he is placed of changes 
in address; or in the event of leaving one district ob- 
tain a transfer to another. Reservists should be com- 
pelled to attend maneuvers for one week each year, 
being supplied with a uniform by the Government at 
the time of enrolling. 

The yearly attendance at maneuvers to be the only 
requirement of the reserves, it would be looked upon 
as a vacation rather than a duty. They to be called to 
the colors only in case of war. 

There may be other policies suggested, but I think 
none could be brought into effect quicker, or with less 
expense, if the Government could be induced to make 
the experiment. 

I trust you may be able to use this theme as a 
means of radiating enthusiasm into the powers that be 
through an article in your columns. 

Chicago, Il. V. H. Bie erevp. 


Who Invented the Periscope ? 
To the Editor of the Screntiric AMERICAN: 

It is stated by some writers that the periscope, the 
eye of the submarine, was invented by the French. The 
first device of this kind to be used in naval warfare 
was invented by Thomas Doughty in 1864. He was at 
that time acting chief engineer in the U. S. Navy. Dur 
ing Banks’s Red River expedition Doughty was on the 
turreted monitor “Osage.” The guaboats were annoyed 
by bushwhackers and Confederate cavalry picking off 
their men. Doughty rigged up a sheet iron tube ex 
tending from a few feet above the deck to the engine 
room below, with openings near the top and bottom, and 
by arrangement of mirrors he could see on shore. When 
attacked, he would signal the gunners to turn loose, and 
the enemy soon learned to give the “Osage” a wide 
berth. He littl realized that his invention would be 
utilized in the world’s greatest war. On the “Indian 
ola” Doughty ran the batteries at Vicksburg, and his 
vessel was sunk in the fight near Grand Gulf and he 
was captured. After his exchange he was assigned to 
the “Osage,” which was blockading the mouth of the 
Red River. While on this duty he took twenty men and 
eaptured two large Confederate transports, for which 
he was complimented by Admiral Porter. He distin- 
guished himself in the Red River expedition and subse 
quently at Mobile. He was one of the old-time, resource- 
ful engineers of the Mississippi River, and after the 
war he resumed his profession. He died in St. Louis 
in 1896. W. R. Hopers. 

St. Louis, Mo. 


Disabling a Locomotive 
To the Editor of the Screntiric AMERICAN: 

The paragraph on page 519 of the issue of Dec. 26th, 
1914, regarding the best way of disabling a steam auto- 
mobile, brings to the writer's mind the rather elegant 
way of putting a locomotive quickly and permanently 
out of commission, used in the civil war. The steam 
chest covers were removed and the bridges between the 
ports in the slide valve seats were smashed out, and the 
eccvers carefully replaced, so that from all appearances 
nothing had been tampered with. The enemy, after 
firing up, was pleasantly surprised when all the steam 
chose to go directly up the stack and not pay a visit to 
the cylinders en route. 

The writer has seen a number of war pictures show- 
ing the efforts of the retreating Belgians to wreck the 
railroad lines. In each case the ballast had been re 
moved from under the track, leaving the ties and rails 
intact. With a few jacks and a gang of shovelers the 
line could be brought up to a fair grade about as 
quickly as it had been wrecked. Sherman's “bummers” 
did a more thorough job by tearing up the rails, heat- 
ing them white hot in fires built of the ties, and wrap 
ping them artistically around the neighboring telegraph 
poles and tree trunks Herpert FREEMAN. 
Newark, N. J 


Congress and Our Military Defenselessness 
To the Editor of the Screntiric AMERICAN : 

Why, in view of the disinterested stupidity of our 
present Washington representatives, would it not be 
possible to form what might be called a “National De- 
fense Society’—taxing each member a possible and ex- 
treme yearly charge of $5, and providing a suitable 
badge if thought desirable? 

The understanding being that the money thus derived 
be used for defense purposes under a competent board. 

From $50,000,000 to $100,000,000 could be raised 


A réasonable yearly wage might be paid to a “Citi 
zen Militia,” providing rifles, ammunition, air-craft, et« 

I cannot express my indignation at the want of com 
mon sense being shown in Washington, and I believe 
if your valuable publication were to present some such 
proposition, you would be agreeably surprised at its 
instant popularity. 

The average true citizen of the United States is most 
patriotic, and I have thus far failed to taik with any 
one who is not disgusted at the ignorance and apathy 
being shown by those whose duty it certainly is to 
see that we are properly protected. 

As conditions now are we are humiliated by our 
weakness. 

Through the incompetence of our present Adminis- 
tration, the citizens of the United States are being taxed 
and doubly taxed with a certain prospect of a deficit 
of some $40,000,000, yet our most respected and highly 
educated President is pressing an additiona! expense 
of $30,000,000 for an unlawful purpose, which not only 
renders us liable to serious and almost certain interna- 
tional complications, but increases the deficit, and which 
the people of this country must pay whether they will 
or not. 

If you will give this matter your serious attention 
although I am fully aware of the crudeness of my sug 
gestion, you will greatly oblige a subscriber of long 
standing. Boston 

P. S.—The writer has lived abroad a number of years 
and has a more than ordinary knowledge of naval 
matters, and he finds your War Issues as published to 
date wonderfully instructive. 

[There is at present a National Security Leagne, with 
headquarters at 25 Pine Street, New York, which ts 
engaged in laying the facts as to our military defense 
lessness before the country and making Congressmen 
torror. | 


pay heed to its naval and military advisers 


How Lieut. Gerstner Perished 


To the Editor of the ScrentTiric AMERICAN: 

I beg to invite your attention to the paragraph headed 
“Army Aviator Perishes,” page 79, your volume exil, 
No. 4, of January 23rd, 1915. Lieut. Gerstner was un 
injured upon reaching the water, as was the machine 
practically. 

Capt. Muller, in his testimony before the Board of 
Officers which investigated the accident, stated in part 
as follows: 

“She was then coming almost vertically downward, sliding 
to the left. 1 seemed to pull her up slightly, and when about 
500 feet from the water, unable to handle my power tn any 
way, I cut the switch. I felt full control of the machine when 
about 50 to 100 feet over the water. 1! made a normai land 
ing on the water, but could not head into shore, as | had to 


use all my speed trying to slide the ship sidewise Inte the 
wind. The ship landed undamaged except for a few wires in 
the wing section which were streaming in the wind. The ma 
chine as it came to a stop went down by the nose Lieut 


Gerstner was under water. I pulled bim up to the rear seat 
and we got out, standing on the running gear i couldn't dis 
tinguish any bottom. We examined the shore line Only two 
houses were in sight. No signs of life were visibk We ex 
amined the machine, trying to remove some parts that 
float us in, especially the flaps Required tools Endeavored 
to secure the tool kit. It was under water about four feet 
I dived for it several times, located it, but it was wired so 
tightly that I could not release it. Gerstner and I then helped 
each other undress. I don't recall whether he took off his 
flannel shirt or not, as I advised him te keep some wool on 


would 


his body. I had a wool union suit on. We examined the ma 
chine very carefully by swimming around it during this time 
and found all controls intact-—surfaces, hinges, and wires. We 
then discussed plans for getting relief Gerstner favored 
swimming ashore. We were about a haif mile out when we 
landed. I favored sticking to the ship until it was reasonably 
certain that no boat would put out from shor Gerstner in 
sisted that one of us ought to go ashore, and |! offered either 
to go myself or to draw lots with him I told him that ! 
didn't believe either one of us could make it. He claimed that 
he was an experienced swimmer ; that many times be had swam 
two or three miles. I had no knowledge of his ability t 
swim, and thought he was trying to encourage me I accord 
ingly had no faith in his ability to swim, and remonstrated 
for a long time with him. After we had been in the water 
what seemed a long time, Lieut. Gerstner said he was going 
ashore, and he asked me what I wanted him to do when he 
got there. 1 said, ‘If you are going ashore, you had better 
notify San Diego and Los Angeles to get out fast motorboat 
and, if possible, save us, because I don’t think ft! 
will float an hour longer at the most.’ Gerstner left, bat wher 
he was about forty or fifty feet out I felt it was impossibl 
and called him back, telling him so. I had a cramp at that 
time, and I asked him how he felt He said he felt good 
enough to make the shore if he went then, before we got any 
farther out to sea. Shortly after, he started the aevond tine 
and got about a half mile when he disappeared, and then 
shortly after that the ship was going pretty low and | started 
to swim myself, but when I got out a short distance I real 
ized that I couldn't make it and put back. Then I tied my 
self to the elevator wires and waited. Finally a boat picked 
me up.” 

It is to be observed that the lamentable death of 


machine 


Lieut. Gerstner was caused by the attempt to swim 
ashore and might have been due to any accident of the 
sea. Such a paragraph as that in your issue of January 
23rd has a tendency to create a wrong impr ion in 
the minds of the public and has an injurious reflex on 
the aviation service of the Army. 
CGror I’. Scriven 
Brigadier General, Chief Signal Officer of the Army. 
Washington, ID. C 
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Hitting an Invisible Ship at a Ten-mile Range 


How the Greater Elevation of the Lighter German Guns Enables Them to Outrange the Enemy 
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Data for maximum possible elevation, 30-degree German, 15-degree English. 
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Fift i> Fifteen Deg Phirty Degr Thirty Degrees fhirty Degrees 
I t 2 It ni Initia wits  oOsO Initial velocity 080 Initial velocity O80 fis 
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Data for 17,000-yard range. 
BRITS ts BRITISH 12” GUN GERMAN 12” GUN GERMAN 11” GUN GERMAN 8.2” GUN 
Init Init it WK) fs Initial ocity OSO f.s Initial velocity, 3,080 Initial velocity S80 fs 
Wy t , Wels pro ano Weight of projectile, S60 Weight of projectile, 660 Weight of projectile, 275 Ib 
Rane ‘ Rang 17.000) owed Range 17.000 yds Range 17m) yds Range, 17,000 yds 
Ang! f t 44 Ang levat L1° 25 Angle of elevation, 10 1 Angle of elevation, 11° 25 Angle of eleva ° 19° 
Angle t “ 4 Ang " 21 lw A\ngk f 1” 4 Angle of fall 2 Angle of fall 
trih t r ~ tor S } re re 8,35 t. tor Striking energy, 8.890 ft. tons Striking energy, 6,1%¢ Striking energy, 2,115 ft. tons 
( _ he rises of the present naval war is powder charges necessary to secure these velocities, the followed by the British. The motive for setting this 
the extraordinary range it which the engage erosion is presumably very high, and the accuracy-life limit is the fact that at 15 degrees elevation, when the 
ments be ‘ hips carrying armor-plercing guns are of such guns is limited The Krupp people claim to ship is on an even keel, the shells will carry to a far 
being fought in the action between Von Spee and have mastered the problem of erosion; but whether by greater distance than can be covered by the average 
‘‘radoeck off the coast of Chile, the first S.2-inch salvos use of a special steel for the inner tube or by the qual- sighting conditions on the high seas. The German Ad- 
of r Scharnhorst ind “Gneisenau” landed on the ity of their powder, or both, they do not state. We do miralty, however, with wise prevision, as it seems to 
Good Hope” with telli effect at 12,000 vard In the know that one of the leading naval powers not long us, have given to their heavy batteries a maximum ele- 
engagement off the Falkland Islands, the earlier stages igo made an offer to give the Krupp firm a contract to vation which is at least twice that of the British guns, 
he ruunls ghit e fought at 15,000 yards range provide all of their heavy guns, provided a guarantee namely, 30 degrees, or possibly more. 
I the battle-crui engagement in the North was given that, using these high velocities, the guns We present illustrations of two of their ships, the 
Sen \dmiral Beatt in his official dispatch stated would have an accuracy-life of 250 rounds. The offer battleship “Sechlesien,” carrying 11-inch guns in its 
that he began to land on the enemy at 17.000 yard was refused As regards the British guns of Vickers main battery, and the ill-fated “Bluecher.” which 
! ren mi and later descriptions of the fight Maxim and Armstrong, it is known that erosion is mounted the 8.2-inch gun. In each photograph these 
iby those engaged stated that the range never fell severe; but the British claim that they can reline their pieces are shown swung up to full elevation, which ap- 
inet “even mile eroded guns so quickly, and at a cost so moderate, that parently is slightly over 30 degrees. Now, referring to 
rh tion has been raised to whether the they prefer to use high velocities, because of the great the diagram showing the trajectory of the shells at 
hier German guus were able to reach the British advantages of accuracy and hitting power at long the 17,000 yards or ten-mile range at which the British 
battle-cruisers during the earlier stages of the fight ranges conferred thereby first began to land on the Germans, we find that, if the 
When the 13.5-inch shells were getting home. This is a It will be noted from the diagrams that the British velocities given are correct, the 8.2-inch guns of the 
decidediy interesting point, and with a view to pre guns are credited with a maximum elevation of 15 de “Bluecher,” with an elevation of 15 degrees and 19 
venting the actual conditions, we publish the accom grees Phat is the maximum for the main batteries in minutes, would have fallen on the British cruisers at an 
panving photogra ind diagrams, which show that our own navy, and we believe the same practice is angle of 30 degrees and 46 minutes; that the 11-inch 
not only the i2- and 11 guns of the “Seydlitz” and 
inch, but also the S.2-inch “Moltke,” firing at 11 de- 
guns of the German battle gress 25 minutes elevation, 
cruiser and ara red landed their shells upon 
eruiser were al ot on’y the British at an angle of 
to reach, but outrange 22 degrees, and that the 
the British shi; id also 12-inch guns of the “Derf- 
that their penetrative flinger,” elevated to 10 de- 
power was theoretically gress and 31 minutes, 
sufficient for them to have would have hit the British 
done deadly execution ships at an angle of 19 de- 
it should be explained grees and 24 minutes. This 
hat the data regarding last, it will be ebserved, is 
these gu both British a flatter trajectory than 
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capable of throwing their shells to an extreme range of 
220) yards, or over 3,000 yards farther than the 


British 13.5-inech guns 
German 50-caliber 12-inch, which can throw its 


The greatest range is that of 


to a distance of 15/4 miles; the German 11-inch can 


cover 1434 miles; the German 8.2-inch, 12% miles; the 
British 12-inch, 1115 miles; and the British 13.5-ineh 
guns about 10 2/3 miles. It will be noted that the Brit- 


ish 13.5-inch is outranged by the British 12-inch; which 
is to be accounted for by the fact that its initial velocity 
is 300 feet per second less 

The predisposing motive of the Germans in giving 
such high maximum elevation to their guns was to en- 
able them to reach the enemy after their own ships, 
due to injury at the water line, had a heavy list toward 
the enemy. It is evident that the ‘Derfflinger,” for 
instance, might be listed 15 degrees toward the enemy 
and still have 15 degrees of elevation available for long- 
range fighting. This wise provision has rendered it 
possible even for the lighter armor-piercing guns of the 
Germans to land upon the British at the great fighting 
ranges selected by the latter. It was the greater striking 
energy of the 13.5-inch gun and its much heavier burst- 
ing charge, coupled with better shooting and better 
engine-room equipment and operation, that enabled the 
British battle-cruisers to win the North Sea fight. 

The striking energy of the projectiles at 10-mile range 
are: German S-ineh, 2,115-foot-tons; German 11-inch, 
6,196 foot-tons; German 12-inch, 6,890 foot-tons, and 
British 12-inch, 8,353 foot-tons; British 13.5-ineh, 


12.806 foot-tons, or about 50 per cent more than that of 


the 12-inch gun. 
When the British battle-cruisers began to land on 
the “Bluecher,”’ her hull was invisible. Only by the 


fire control officers a hundred feet above the deck could 
her whole hull be seen. Similarly, when the 13.5-inch 
shells began to fall ‘‘out of the blue” upon the “Blue- 
cher,’ the gunners in her turrets did not see the hull of 
the ship from which the projectiles came. 

Among the many accounts given by participants in 
the North Sea fight, by far the most dramatie and in- 
structive is that given by German survivors from the 
“Bluecher’ and published in the London Times and 
Sphere, from which we take the following description: 

“The British ships were away on the horizon, some 
15 or 16 kilometers distant, when they started to 
fire Shots came slowly at first. They fell ahead and 
over, raising vast columns of water; now they fell astern 
and short. The British guns were finding the range. 
Those deadly water spouts crept nearer and nearer. The 
men on deck watehed them with a strange fascination. 
Soon one pitched close to the ship, and a vast watery 
pillar, a hundred meters high one of them affirmed, fell! 
lashing on the deck. The range had been found. Dann 
aber ging’ ' Now the shells came thick and fast 
with a horrible droning hum. At once they did terrible 
execution. The electric plant was soon destroyed, and 
the ship plunged in a darkness that could be felt. ‘You 
could not see your hand before your nose,’ said one. 
Down below decks there was horror and confusion, 
mingled with gasping shouts and moans as the shells 
plunged through the decks. It was only later, when the 
range shortened, that their trajectory flattened and they 
tore holes in the ship’s sides and raked her decks. At 
first they came dropping from the sky.’”’ This observa- 
tion is of particular interest; the diagram given on the 
adjoining page explains to what a great height the 
shells must have risen before they began falling toward 
the’ Bluecher’s”’ decks. 

“The shells penetrated the decks,’ continues the 
Times narrator. ‘“‘They bored their way even to the 
stokehold. The coal in the bunkers was set on fire. 
Since the bunkers were half empty the fire burned 
merrily. In the engine-room a shell licked up the oil 
and sprayed it around in flames of blue and green, 
scarring its victims and blazing where it fell. Men 
huddled together in dark compartments, but the shells 
sought them out and there Death had a rich harvest. 
The terrific air pressure resulting from explosion in a 
confined space left a deep impression on the minds of 
the men of the ‘ Bluecher.’ The air, it would seem, 
roars through every opening and tears its way through 
every weak spot. All loose or insecure fittings are 
transformed into moving instruments of destruction. 
Open doors bang to—and jamb—and closed iron doors 
bend outward like tinplates, and through it all the 
bodies of men are whirled about like dead leaves in a 
winter blast, to be battered to death against the iron 
walls. In one of the engine-rooms—it was the room 
where the high-velocity engines for ventilation and 


forced draughts were at work—men were picked up by 
that terrible Luftdruck like the whirl-drift at a street 
corner and tossed to a horrible death amid the ma- 
chiner There were other horrors too fearful to re- 
count 

if it was appalling below deck it was more than ap- 


palling above. The ‘Bluecher’ was under the fire of so 
many ships. Even the little destroyers peppered her. 
‘It was one continuous explosion,’ said a gunner. The 
ship heeled over as the broadsides struck her, then righted 
herself, rocking like a cradle. Gun crews were so de- 
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stroyed that stokers had to be requisitioned to carry 
ammunition. Men lay flat for safety. The decks pre- 
sented a tangled mass of scrap iron. In one casement, 
the only one, as they thought, undestroyed, two men 
continued to serve their gun. They fired it as the ship 
listed, adapting the elevation to the new situation. The 
‘Bluecher’ had run her course. She was lagging lame, 
and with the steering gear gone was beginning slowly 
to circle. It was seen that she was doomed. The 
wounded ‘Bluecher’ finally settled down, turned wearily 
over, and disappeared in a swirl of water.” 


The Present Geographical Position of Serbia 
By J. Cvijic 





Serbia the country which we of English speech so 
long miscalled *‘Servia,”’ to the great annoyance of ils 
inhabitants—has suddenly become an object of interest 
to the whole world, on account of the casus belli which 
il has furnished to the gre at Powers of Europe. Hence 
it seems timely to present the following abstract of a 
paper which appeared just before the outbreak of the 
present war in the recently founded Bulletin of the 
Serbian Geographical Society, as giving some idea of 
what the Serbs themselves think of the position of their 

Eprror. 


country im contemporary geography 











FTER Montenegro, Serbia was the first Balkan 
4 state to emancipate itself from Turkish rule. In its 
original form, 1815-1833, it had an area of 7,790 square 
miles. Since that time it has spread mainly in a southerly 
direction. In 1833, enlarged by Prince Milosh, it at- 
tained an area of 14,570 square miles, and in 1878, after 
the Congress of Berlin, its surface amounted to 18,650 
square miles. Since the treaty of Bucharest, 1913, the 
area is about 33,900 square miles. Along with these 
alterations in size, there has been a considerable modi- 
fication of its original geographic position. It has 
gradually ceased to be a sort of outlying dependency of 
the great Pannonian basin and of the Austro-Hungarian 
monarchy, and has pushed its way south toward the 
center of the Balkan peninsula, along the axis indicated 
by the great valley of the Morava. At the same time, 
to a more and more marked extent, there have been 
added to the Dinaric Serbs, who constituted essentially 
the Serbia of Karageorge, the Serbs of the southern 
Morava and of the Vardar. 

The territorial extension which followed the wars of 
1S76-78 definitely determined the dev elopment of Serbia 
toward the south. The country now not only included 
nearly the whole southern basin of the Morava and 
commanded the entrance to the Balkans, but also con- 
tained the focus of the two great highways intersecting 
the peninsula, viz., Nish, at the bifureation of the road 
to Constantinople and that to Salonika. It had entered 
a new ethnic zone, in its spread toward Pirot and the 
southern Morava. This southerly movement had been 
forecast in the popular songs of the country, in which 
recurred the names of Kossovo, Prizren, Skoplie, Prilep, 
ete., and was stimulated by unhappy political and eco- 
nomic experiences in the north. 

Serbia now occupies a truly central position in the 
Balkan peninsula, extending from the Danube to the 
vicinity of Salonika. To the Serbia of the Morava has 
been added the Serbia of the Vardar. The country 
possesses, through nearly its whole extent, the great 
central artery of the peninsula. Belgrade, Nish, Skop- 
lie, and Salonika, which mark out this great natural 
route, are now about to assume the importance to which 
they are entitled. Moreover, Serbia now holds what may 
be termed the heart of the Balkans, viz., the region lying 
between Nish and Veles, and especially that including 
Skoplie and the Ovehepolye. In this region meet and 
intersect, or are destined to do so, all the great highways 
of the peninsula. Finally, the barrier between Serbia 
and Montenegro formerly presented by the sanjak of 
Novibazar has now disappeared; Bosnia is heneeforth 
eut off from Salonika; while Serbia is now able to gain 
direct access to the sea by way of Montenegro. 

When we consider the progress of the civilizing in- 
fluences at work in Serbia we find that the Serbs, and 
especially the Dinarie Serbs, readily respond to such in- 
fluences, but at the same time have the faculty of ad- 
apting new ideas to suit the national character. Serbia, 
unlike the countries constituting the other two Mediter- 
ranean peninsulas, is united to Europe by a great plain. 
Moreover, the shortest route from Europe to the rest 
of the Balkan peninsula, the Aegean, and Asia Minor 
passes through her territory. Again, the spread of the 
Serbian race beyond the frontier toward the north, and 
west to the Adriatic, tends to attach Serbia more in- 
timately to Europe than any other Balkan state. Never- 
theless Serbia is by no means so strongly dominated by 
the influence of her northern neighbors as these facts 
might lead one to suppose. More and more, in her in- 
tercourse with the rest of Europe, she tends to pass right 
over the vast Pannonian basin, the immense Hungarian 
puszta, in which dwell people who have remained strang- 
ers to her in language, mentality and jnstitutions. By 


219 


a curious geographic anomaly, not only is this great fer- 
tile plain devoid of any marked influence upon the rugged 
country which borders it to the south, but it actually 
plays the role of isolating the latter more effectively than 
a chain of mountains might do. Only two routes, 
Belgrade-Budapest and Belgrade-Fiume, put Serbia in 
communication with the countries beyond. 

During a recent period, lower Austria and Bohemia 
were the regions which gave most to Serbia, especially 
in supplying the material needs of existence. In recent 
years this intercourse has very sensibly diminished. 
Ideas, policies, and institutions have come under the in- 
fluence of western Europe. With the exception of medi 
cal students, who are still educated mainly at the 
Austrian universities, nearly the whole youth of Serbia 
obtains its higher education in more distant countries 
France, Germany, Switzerland and Belgium. 

Since 1913, Serbia, previously subject almost ex- 
clusively to European influences, has pushed southward 
into the regions of old Balkan culture—i. e., Byzantin 
civilization as modified by Turkey—a type of cultur 
from which, however, Moravan Serbia had not yet had 
time to become completely divested since its liberation 
from the Turkish yoke. This finds expression, for ex- 
ample, in markets of wooden booths, crooked and nar- 
row streets, cross-legged merchants selling a little of 
everything; household furniture, cuisine and costumes 
very different from those of Europe; marked contra 





between the civilization of the towns and the patriare 
life of the country, ete. Moreover, in the south Serbia 
has entered a zone of climates and products which are 
new to her 

The old Balkan culture seems destined to disappear 
from the Serbia of the Vardar basin as it has disappeered 
from Moravan Serbia, since its existence appears to be 
dependent upon the rule of the Turk. It will, neverthe- 
less, leave enduring traces. 

Along an extensive frontier Serbia now finds herself 
in contact with modern Greece. In this contact the 
Greek temperament will probably exercise a greater in- 
fluence than the Greek culture. This is characterized 
by alertness, a strong commercial spirit, and intense 
national pride. She will also feel the influence of Salon- 
ika and the distinct type of culture of which that place 
is the center. Lastly, she will come more fully than in 
the past under various Mediterranean and Levantine 
influences 

On the east her contact with Bulgaria will continu 
to play a neutral role, as to effects on her eulture: whik 
her new frontier with Albania will exercise a somewhat 
unfavorable influence in this respect. 


Berlin Higher Schools and the War 

, pe higher educational institutions of Berlin have 

been greatly affected by the war, says the Beriin 
Lokal Anzeiger. Of the 7,059 men and 976 women wh« 
are enrolled as students in the university 4.269 men 
and 75 women are on leave of absence for army and 
hospital service, and it is probable that many others 
have gone to the front without notifying the university 
authorities, Among the 238 foreign students of the 
university are 22 Russians and 1 Englishman In the 
Charlottenburg Technical School, which had 2.634 stu 
dents last summer, only 684 were enrolled for the 
winter semester, and so many of these have since been 
called to the colors that the actual attendance ix preb 
ably less than 200, 

The Academy of Music, which had 331 students last 
summer, now has only 208, of whom 20 are foreigners.- 
The Academy of Fine Arts, which usually has 300 stu 
dents in winter, now has only 100, 

The Veterinary College, which last summer was at 
tended by 140 pupils of the Military Veterinary Acad 


emy and by 3 





other students, now has a total! at 





4 


tendance of 108 students, most of whom are too youn 
for military service. The attendance at the Agricul! 
ture College has fallen from 897 to 169 

The Royal Academy of Mines still has the names of 
180 students on its lists, but 140 of these are “on leave 
i. e., in the field Finally, the High School of Com 
merce, which had 562 students, even in the summer 


> 


now has only 372 enrolled, and only 167 in actual at 


tendance. 


Protection from Frost 

T is safe to say that much more attention has been 

paid to the problem of protecting plants and trees 
from frost in the United States than in all other 
countries combined. The problem is far from com 
plete solution, however, and hence there was an 
ple room for the collection of memoirs on th: 
subject which constitute almost the entire content 
of the Monthly Weather Review for October, 1914 (pub 
lished in February, 1915, by the Weather Bureau at 
Washington). This symposium begins with a summary 
review of the subject, from a physical point of view. by 
Dr. W. J. Humphreys, which is followed by contribu 
tions from Weather Bureau officials and others, dealing 
with the question practically, historically, and contro- 
versially. 
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Getting the Range 


Instruments Which Make Gun Fire Effective at Distances Up to Ten Miles 











VLA! ! ‘ ring the tip of the index the other there is an infinitesimal contraction of the produce this result But, instead of giving the meas 
C fir il mall object within reach and ingle of convergence. The actual change in this angle urement in degrees, it is calibrated to give the linear 
if the “ eye A man who ha measurable in seconds of are, and yet we can feel distance of the target from the range-finder. The cali 
neve tries j periment will be astonished find and gage the ight tug of the muscles necessary to bration may be seen through the second eye-piece F, r 
that | ! erreach or fall short of the object wing the eyes through this minute angle which, by means of a pair of prisms, is brought to bear 
by a wel i ch or more, and yet using both eye rhe reason the change of angle is so small is because upon the micrometer scale 
he could «a t! wh accuracy as to bring tw j the distance between the eves is but one fifth of a foot Of course, the longer the base line of the instrument 
heads towethe at the ery first attempt r LOW ut what if we had a broader eve-base? If our eyes the more efficient it is Range-finders used on ships ; 
how 1 e dey du iangulat f dgi ere set apart as far as an elephant’s, how much more may use a base line a dozen or more feet in length, but i 
of relative distances With a came ne ma rae distinetly ould distant objeets stand out in relief? for field service this would be entirely too bulky. The ] 
distance mm to one hundred fee r so by carefully What if e used some artificial means of virtually ordinary portable range-finder has a base between three 
noting tt ength of focus neces i to produce a shar] preading them apart a dozen feet or more? That is and four feet long. In the case of fixed artillery in 
image on the round gla Similat vith the iked vhat the modern rangefinder does, and it is also forts, ranges are found by placing observers a mile or 
eve ‘ " i ort « 7 vy the change of equipped with means for measuring the convergence nec more apart and connecting them by telephone or tele- 
focus _ the eye itself; but for greater distances we essary to train the gaze upon a distant target. With a graph in such a way that they may make simultaneous 
have j role f iangulation employed base of fixed length and the measure of the two angles observations from each end of this long base line and 
in ranwe-finding it the ends of the base known, it is then a simple mat report to a common chart room where angles are 

] ‘ he ter ve are all “er eved ter to reconstruct the triangle formed between the range worked out and the position of the target determined 
most of the tim: | rder to see an object, the eves must finder and the object and to determine the distance of with a wonderful degree of accuracy 
converge r tur j o that the optical axes will cro the object from the range-finder Range-finding has been reduced to such a science that 
upon ij I ‘ biect, the more they turn in Fig. 1 show i typical range-tinder which will be seen it is necessary to conceal batteries or guns The bat 
Te is o7 en “dav-dreaming.” or looking at an object to cousist of two telescopes with a single eye-piece. In tery must be kept out of sight, and it must fire at an | 
an infni distance away, that the optical axe ire the illustration the eye-piece is shown at A, and it will enemy which also remains out of sight. The man who 
strict be seen that the telescopes run at right angles to the directs the firing may be at a great distance from his 

Hai ir school da ve recall that the tri eve-piece in opposite directions, one of the objectives battery, located at some point of vantas where he 
angle i fimure hich much mathematical juggling heing indicated at B and the other at B’, while the two may obtain the range and signal it to his gunner. ’ 
may be dom it esses three sides and three angle crossed prisms ( and ¢" turn the rays that enter the Knowing that at any moment he may become the target | 
and if ‘ cle d any two of the other five el objective into the ocular A At the ends of the range of the enemy's fire, and realizing the accuracy of mod- | 
ments be kim f hole triangle, no matter what it finder tube are two pentagonal prisms, J) and J), which ern artillery, it is very necessary for him also to remain | 
shape. en ‘ o™ tructed. and the ize of every angl divert the rays entering the apertures of the range-finder, concealed Some of the methods of coneealment are 
and sic e determined Whenever we look at an ob ind send them at right angles into the objectives. Thus, shown in the accompanying photographs. \ system 
ject e 80 conscious i problem in trigonometry " observer at A will see two images, one above the similar to that of the submarine periscope is employed 
A triangle formed, with the eyes at two corners and other, the upper image being that which he sees through in the German army, so that a man hidden behind a 
the object at the third The base of the triangle is the the right-hand end of the range-finder, and the lower natural breastwork may raise his artificial eyes far 
distance between the eyes, and the convergence of the image that which comes in at the left-hand end. The above him Even the top of the periscope is frequently 
eyes gi ' ‘ it each end of the base No view will be something like that shown in Fig. 2, in disguised by wisps of straw, so that it is next to impos | 
one bothers to find out the length of this base line or which the upper half of the field of vision is out of sible for the enemy, at the enormous range of modern 
the value in degrees of the two angles, but by long prac register with the lower half In order to bring the two fighting, to discover his whereabouts 
tice everyone is acquired an ability to gage the tri images into coincidence, circular glass wedges FH and E"' Not only is it necessary to foretell the range, but the 
angle by um clously testing the muscular strength ire placed before the prisms J) and D*. By operating observer must confirm his estimate by watching the 
required to tra the eyes upon the object While few a thumb screw which is not shown in Fig. 1, because it actual effect of the fire of his guns. He may find that 
of us have learned how to gage actual distances, we can lies above the plane of the section, the two circular he has underestimated the distance of the target and 
sl) wenne the itive size of triangles with such preci wedges are simultaneously rotated, bending the rays must signal to have the guns elevated accordingly For 
ion that. for objects within a short range, we can tell that enter the range-finder until the two images seen ir such purposes a range-finder is not required, but field 
to a sixty-fourth of an inch whether one object is nearer the ocular are brought into coincidence \ micrometer glasses may be used; these, also, are arranged like the 
to us thar. another: because in looking from one object device measures the amount of rotatio necessary to {periscope of a submarine to protect the observer 























A field telemeter or range-finder as used by officers of the Austrian ’ 
army to study the positions of the Russian forces. 
rhe observers, concealed behind breastworks, are endeavoring to locate and 


determine the range of the hidden batteries of the enemy in order to direct 


the fire of their own guns 


























Lae periscupe raises Lue eyes Lar avvve tne surrounding country. werman oucers watching the effect of their gun fire. 


INSTRUMENTS FOR GETTING THE RANGE 
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In the present war the aeroplane has proved in- 
and directing the fire 
a series of pictures illustrat- 


the sky 


valuable for locating the enemy 


of artillery Herewith is 
ing how the man in nals the 
The aviator rises to 


a prearranged height and, maintaining that altitude, 


locates and s 
range to the man behind the gun. 
flies in the supposed direction of the enemy. As a guide, 
white cloth are laid on the ground Such a 


shown in one of the illustrations, but it will be 


strips of 
guide i 


understood that this, as well as the code letters, are 
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typical signals, and do not 
tually in use. 


merely represent any ac- 
After the airman has located the target, 
he sails right over it and ‘signals by dropping a Very’s 
light, using one or a 
arranged combination. 
with 


number grouped in some pre 


Two observers near the guns 
distances 
automatically, which they can do with considerable ac 


instruments between them check the 


curacy since the aeroplane’s height above the ground is 


known. The firing can then begin. The direction or 


line of firing is checked by the airman, who steers in 


221 


an elongated oval between the batteries and the enemy, 


signaling with Very’s lights. Similarly he reports how 


the shells are bursting, whether short or 


or whether they are landing true 


beyond the 
target, 

The range-finder we have shown in Fig. 1 is merely 
typical of the kind usually employed. There are a great 
many modifications of it; too many to describe here 
In some the upper half of image field is 
shown in F 3. 


inverted, as 
This is claimed to give a better guide 


to perfect alignment of the two images. In other range- 
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Why the flying man is indispensable to the man behind the gun: how the target is found and the range is checked. 
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fitmlet ! lead al I roe ire used 1 
ead list it lune ft triationus 

) don f ‘ it itu 

‘i ! i 1 if the i l a ame telue I 
bine gree aia oudy day, and so the range-finder 
will be found to err in overestimating or underrating 
the distances eeording to the state of the weathe 
Dhese, | eve eme ich concer! hie 

vive m mtu oO use these lustruments 

There re s ! ve-finae ! <l entirely dif 

‘ i rine! ‘ ‘ Iie ‘ i l s ited I 
Mi ! ig i l r instanes i range-findet 
hich der exciue f dimensions f the 
turret If t t } t height of he 
wk Oo itt hip at e wate we rendi lefter 
i e the d ‘ f tl tare uo us bY mensuring 
! heigl f the image produced ur field glass 
hig liimstrates the principles of the device Hlere we 
he two trinnitle meeting at the object glas G of the 
telescope, the ine Ff being the known height of the 
t et and i the height f image in the tele 
im The ! nies ure sim 1 hence one is ia 
much i rT her as HM, / i irger than H/', / 

Phe me ad oof I | i te nin Fig. 4 

\ttuche t ject f he telescope is a device 
contall tir of disk prism ! vecige-shiaype 
Dintes of xz hich ma in idjusted by means of 1 
micrometer rew to elevate a part of the imate Whe 
" in Fi t+, the elevation ij ufficient to bring the 
waterline f the irt seen through the prisms to a 
eve with tl kestuck shown in the rest of the 
image field, the height of the image of the smokestack 
tteeve thre water 1 peasured of the micrometer scale 
th instead vw f height in fractions of an 
the ceé eu lve et for a unit height, when the 
e will give the actual distance of the object In this 
for lustae the height f the mokestack may be 
yards above the water, and the observer may now 


ihat for such a height each mark represents a hundred 





als \s the observer found it necessary to turn the 
cale unutll 24 came opposite the marker, he know it 
onee tha t hye itt hip is 2.500 vard iwa 
It j eidem that one can depend upon an instrument 
of this rt, becnuse the enemy may so readily change 
the dimensions f his hip and thus deceive the ob 
erver llowever, this device may be used in conjune 
tion with an ordinary range-finder, so that once the 
ali nee of the ship ha been discovered, this simple 
instrument wl!l show whether it is moving farther away 
o toward the server imd sat vhat rate For this 
reason it has been termed a “range-keepet 
\nother 1 finding device depends upon the known 
height of the bserver above water leve This instru 
ment, of course, can be used only on the eu, or in tak 
ing observations from the land on objects at sea As is 
nmonivy kooewn, the horizon lies always practically 
it the level of the eye, so that a line running from the 
eve the horizon is practically a horizontal line \ 
iru hortzonta nay be obtained by taking obser 
then i the hor n fore and aft, at the same time 
1 double telescope ind correcting the instrument 
rai \ observer is situated twenty 
tive rd ave ‘ md wishe to discover the 
range of a1 ct between him and the horizontal 
prion ine © mi Th it e angle through which he 
must depre tthe f om f his telescopes to train 
it upon the obje« hile the ther remains fixed upon 
the ajpurent | \ how? it the insert in 


Fig. i, the apparent horizontal line is 


indicated by the line A ind the angle it makes 
with the object located at WV I'he ver know his 
height above water leve which is L\ ind drawing a 





ine from WM to N ve have a right-angled triangle LVN, 
which the line W\. being alse horizontal, is parallel 


to the line Al Now, the angle 7 must equal the al 
m, as our geometries taught us long ago, and we have 
thus, a triangle in which one side LW and two angles 
mand» are known With this knowledge we can 


easily estimate the length of the side LM or MN and 







Fig. 2.—Image 

field of a co- / 
incidence- 
type range- 
finder. 


Fig. 3.—Image 
field of an in- 
version- 
type range- 
finder. 
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Fig. 1.—Diagrammatic view of a typical range- 
finder. 





Fig. 4.—Instrument for measuring the image of 


an object of known height. 


Fig. 5.—Range finding based on similar triangles. 











Fig. 6.—Range finding in which the observer’s 
height above the sea serves as a base line. 


Japanese using a range-finder at Tsingtau. 


determine the distance of the target M from the top or 
the bottom of the tower. The advantage of this system, 
of course, lies in the fact that it gives the observer a 
broad base line to work with, and thus enables him to 
determine the position of the target with greater 


accuracs 


The Death of H. Ward Leonard 
| | WARD LEONARD, electric engineer and inven- 
«tor, once associated with Thomas A. Edison, died 
suddenly of apoplexy recently at the Hotel Astor. 
Mr. Leonard was born in Cincinnati in 1861, and 
graduated from the Massachusetts Institute of Tech 


ge of 23, he became 





nology. The following year, at the : 
associated with Thomas A. Edison as a member of his 
staff of engineers to introduce his central station system 
\ few years later he was made superintendent of the 
Western Electric Light Company of Chicago, and a year 
later formed the firm of Leonard & Izard, which made 
many important installations of central stations and 
electric railways In 1SS9 the firm was bought out by 
the Edison interests and Mr. Leonard became general 
manager of the combined Edison interests for the 
United States and Canada, with headquarters in this 
city 

In 1891 he completed his inventions of the Ward 
Leonard system of motor control, and in 1892 he gave 
the world his multiple voltage system, designed for 
operating motors and electric lights in factories. The 
value of the Ward Leonard system of control was dem 
onstrated in battle during the Spanish-American war, 
where it was used on one turret of the “Brooklyn.” After 
the war it was generally adopted by the United States 
Navy, and all of the ships were equipped with it with a 
few unimportant exceptions 

Another of Mr. Leonard’s important inventions was 
the double-arm circuit breaker, which has come into 
almost universal use. Other important inventions are 
his lighting system for trains and automobiles and his 
form of change gear, which is now used in most high- 
grade motorears. His system of motor control was ap- 
plied to the moving side-walk at the Paris Exposition 
of 1900 after many ineffectual attempts to operate it by 
other systems, and was a feature of the exposition. 

Mr. Leonard was a prolific inventor, having taken out 
over a hundred patents, including many connected with 
electric power, light and transportation systems. He 
was the founder of the H. Ward Leonard Manufactur- 
ing Company of Bronxville, N. Y 


Farming in Siberia 

\ FE have inherited from the traditions of the past 

the idea that Siberia is a country with a not very 
fruitful soil. Yet in the last few years very decided 
advances in farming have been made there, as a result 
of the efforts of the Russian government to arouse the 
native peasants and settlers to a more intensive culti- 
vation of the ground. In the western section of the 
country, so the German journal Prometheus tells us, 
large associations of farmers have been organized for 
the export of their products. In 1912 butter to the 
value of 7,000,000 rubles (a ruble is about 51 cents) 
In 1915 this amount had doubled, for in 
this year butter to the value of 14,500,000 rubles was 


was exported, 


sold to Germany, Austria-Hungary, and England. In 
1912 experiments were made in the manufacture of the 
English Cheddar cheese. ‘ After several failures the 
cheese, which is very popular in Great Britain, was so 
successfully imitated that in 1913 England imported 65 
tons of Siberian Cheddar. The trade is carried on by 
ships directly from the interior of Siberia to London. 
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Paint Industry: the Attitude of Our Bankers Toward Research 


How Research Developed the 


ERHAPS no better example of the part that organ- 
oo research can play in our industries could be 
cited than the truly marvelous development of the 
American paint industry. The whole mixed paint in 
dustry of our day is to a large extent dependent on 
exact chemical and physical knowledge of the compo 
sition and effect of pigments. The making of paint and 
varnish products in a haphazard manner by untrained 
men, through closely guarded secret processes, has been 
stripped of its secrecy and its false importance. The 
ruw materials entering into paints immediately became 
the subject of exhaustive study. Their chemical com 
position, physical properties, and actual value were 
determined with accuracy and kept subject to careful 
chemical control. Traditional beliefs were shown to be 
based upon ignorance. Newer commodities were grad- 
ually developed and their value proved. The principles 
of science were applied to the various processes of 
manufacture. Newer and better designed machinery 
and equipment were provided. Savings were effected 
at various places and wastes were largely eliminated. 
As a result of these changes the industry forged rapidly 
aherd. 

In discussing the development of the paint industry 
along scientific lines Mr. Maximilian Toch has pointed 
out that ten years ago the interior walls of buildings 
were generally left bare and in an unsightly condition. 
The production by the manufacturer, through the use of 
newer pigments and oils, of a wall paint which would 
dry to a soft, velvety flat finish, and which could be 
easily and economically applied, created a wider de 
sire for wall decoration. People started to paint the 
walls of their homes, their offices, and their factories. 
With this newly-created demand for the newer paints 
came a proportionate demand for the services of the 
painter to apply them. In creating a market for their 
paints, the grinders also created a market for the ser 
vices of the painter. For every million dollars’ worth 
of paint sold, there came requirements for at least two 
million dollars’ worth of painting labor. The cost of 
applying paint is always at least twice the cost of the 
paint applied. 

There are now many paint and varnish specialties 
The special white enamels which were recently intro 
duced were looked upon a few years ago as of ques 
tionable necessity Nevertheless it would be hard to 
estimate the enormous amount of painting business 
whieh has resulted primarily from the efforts of the 
grinder in introducing and popularizing such enamels. 
The nation-wide advertising of such products by the 
producers created a desire among home owners to have 
the interior trim of their dwellings done in white glossy 
enamel. The beautiful appearance of such work stimu 
lated others to call upon the painter for similar work. 
To-day the amount of such products which are sold and 
used will probably run up into the millions. If the 
grinder had not produced and created a demand for 
such enamels, the thought of enamels or enameling 
would probably never have occurred to the property 
owner and the painter would have had much less work 
to do. 

What Research Has Done for the Paint Industry. 

As soon as the chemist entered the paint industry, 
such vehicles as soya bean and China woed oils re 
ceived marked attention. China wood oil is to-day such 
a necessity that the revolution in China brought the 
price of the oil up to $1.10 and proved thereby that the 
oil was indispensable to the paint and varnish maker 
at any price. When the price of turpentine reached 
$1.13 a gallon in March, 1911, the United States Navy de 
cided that industrial research would enable it to obtain 
a good turpentine substitute from petroleum. The Gov- 
ernment is now buying thousands of gallons of turpen- 
tine substitute for which it pays from 12 to 15 cents 
per gallon. As the Navy purchased in 1910 about 
$70,000 worth of turpentine, this innovation has had a 
tremendous effect on the turpentine market, and the 
chances are that it will never see such an abnormally 
high price again. 

The battleship gray which the Government has par- 
tially adopted for the navy is made of 45 per cent zine 
oxide and 45 per cent barium sulphate, with the neces- 
A paint 


made of such materials costs about 25 per cent less 


sary tinting material to produce the shade. 


than the lead and zine paints which were formerly used. 
The results showed that the zine oxide and barium sul- 


phate paint dried with a harder film and was not af 


fected by salt water as much as the lead paint formerly 
used. 

A similar condition of affairs has developed in the 
maintenance departments of the large railroads of the 
United States, and they have come to realize that no 
Single pigment is as good as a mixture of pigments, and 
no single pigment is as good as a pigment which con- 





This is the concluding installment of a series of 


articles on the possibilities of industrial research, 
not only by relieving the strain under which some 
manufacturers find themselves because they have 
been cut off from their Ruropean base of supplies, 
but also in building up new manufacturing enter- 
prises. The Editor will be glad to answer any 
questions that may suggest themselves to our read 
ers and to assist them in securing the right kind of 
expert advice in bettering their manufacturing 


processes, EpIToR. 











tains a reinforcing material in limited amounts. 

There could well be a further great enlargement of 
the field of industrial research in special industries 
through the initiative and support of national trade 
ussociations, to the great benefit of their membership, 
as Mr. Arthur D. Little pointed out. The American 
Paper and Pulp Association, he maintains justly, 
should subsidize studies in the utilization of waste sul- 
phite liquors, the paper-making qualities of unused 
woods and fibers, the hydration of cellulose, the proper 
use of alum, and so on. The American Institute of 
Metals could not do better than initiate investigations 
into zine losses, the physical properties of alloys, and 
the production of alloys to specifications defining the 
properties desired, the application of the electric furnace 
to the industry, and the preparation of new alloys by 
electric or other methods. A similar opportunity knocks 
at the door of the American Foundrymen’s Association. 
Some few associations, like those of the Bakers and the 
Laundrymen, are already active to good purpose; others 
like the Yellow Pine Lumber Manufacturers’ Association, 
are aroused; but, to the great majority of those power- 
ful organizations, research is still an academic ques- 
tion to be considered by their members individually if 
they so choose. Every industry has, however, its broad 
research problems, and its points especially vulnerable 
to research attack, among which it should be easy to 
select those of general interest to the industry as a 
whole. 

The National Canners’ Association, a large and repre- 
sentative organization of food packers, came to the 
conclusion that for the good of their own industry it was 
necessary for individual subscribers to provide a fund 
of money for investment in research work. In order to 
study the possibilities of this field, this association 
began its work in a conservative way with the help of 
the Institute of Industrial Researeh of Washington. 
After several years’ experience had been gained with 
respect to the value of such systematic research work, 
the National Canners’ Association decided to organize 
and build for themselves in the city of Washington a 
nationa' research laboratory to study the problems of 
their industry and to enable their members to increase 
and develop the quality of their products, and thus en- 
able them to conform with the law, rules, and regula- 
tions issued under the Food and Drugs Act of 1906, It 
is almost needless to state here that the example set by 
the National Canners’ Association might well be fol- 
lowed by many other trade organizations in this coun 
try, none of which probably need to benefit by this 
example more than the National Association of Retail 
Druggists and the American Pharmaceutical Asso- 
ciation. 

Other special industries have evinced the greatest 
possible interest in the value of industrial research. 
Thus, in 1900 the American Railway Engineering Asso- 
ciation took the matter in hand and studied the influ 
ence and extent of segregation of specific impurities in 
steel rails. The great railway systems have been quick 
to co-operate in these researches, which, with others of 
fundamental importance, have been extended by the 
American Society for Testing Materials, the Master Car 
suilders’ Association, and other organizations. Mate- 
rials of construction have constituted a fertile subject 
of inquiry in the structural materials testing labora 
tory of the United States Geological Survey as well as 
in the Bureau of Standards. 

The Attitude of the Banker Toward Industrial 

Research. 

But there is another side to this question of indus- 
trial research. Our bankers have been rather apathetic 
to the commercial possibilities of scientific investiga 
tion. They must see things very concretely before they 
will aid in their exploitation financially. A machine, 
however crude and imperfect, has a tangible existence; 
a scheme for extracting theobromine from cocoanut 
shells resembles a lunatic’s dream. That is why we 
have developed machinery rather than processes. 

In 1894 Acheson, the discoverer of carborundum and 
artificial graphite, laid before his directors a scheme 


for moving to Niagara Falls. To quote his own werds 
“To build a plant for 1,000 horse-power in view of the 
fact that we were selling only one half of the output, 
of a 134 horse-power plant, was a trifle too much for my 
conservative directors, and they one and al! resigned 
Fortunately, I was in control of the destiny of the Car 
borundum Company. I organized a new board, pro 
ceeded with my plans, and in the year 1904, the thir 
teenth from the date of the discovery, had a_ pliant 
equipped with 5,000 electrical horse-power and -pro 
duced over seven million pounds of those specks I had 
picked off the end of the electric light carbon in the 
spring of 1891.” 

Contrast this experiment of Acheson's with financia) 
men with Chardonnet’s relations to his backers. Car 
donnet made a dead failure of his artificial silk process 
when he tried it ont commercially, not once but four 
times, but financial assistance was given him, iastead 
of condemning him as a fraud or faker, and the process 
as a swindle. German chemical firms spent millions 
before a dollar’s worth of goods was marketed. “The 
chances are that an industrial chemist in this country 
who could not revolutionize conditions or produce iden} 
results in a few months time, would be fired for not 
knowing his business,” in the words of Prof. Robert 
Kennedy Duncan. 

\ prominent industrial chemist put the matter to the 
writer of these articles in the following terms: 

“We have no medicinal plant industry in this coun 
try, although the risk involved in starting the industry 
is small and the profits to be made enermous. Take 
menthol, as an example. It is one of the most widely, 
used of plant derivatives. The source is a Japanese 
mint, so carefully guarded by the Japanese government 
that seeds can be obtained only with the greatest diffi 
culty. I have succeeded in securing some of this seed, 
and Japanese mint is now flourishing on my experi 
mental farm. Digitalis, belladonna, and similar drug 
plants are also growing. I sunk in this experiment 
many thousand dollars, confident that the investment 
will pay rich dividends. I need about $45,000 to estab 
lish a profitable medicinal plant industry in America 
surely no extravagant sum. Can I interest a banker in 
my project? No. Why? Because he cannot grasp the 
possibilities of chemistry If | wanted to establish a 
poultry farm I would have no difficulty whatever in 
raising $45,000. That is because bankers know some 
thing about hens and eggs.” 


Why the War Cannot be Preserved in Motion 


Pictures 
By Ernest A. Dench 
RITAIN has been adversely criticized, even by its 
own countrymen, for not availing itself of motion 
picture photography to bring the great war before 
future generations. But despite all these well-meant 
appeals, the British authorities have been obdurate to 
taking action in the matter. Their attitude, in less in 
formed quarters, has been attributed to their charae 
teristic conservatism, but such is not the case this time 

For many years, British scientists have been study) 
ing the problem of whether the film will retain its good 
properties after years of age. They have made the dis 
covery that after an unused film has been placed in 
an airtight vault for five years fungoid growths cover 
the celluloid, thus proving that, when put to the actual 
test, the proposition of preserving motion pictures 
hundred years or more can be dismissed right away. 
As yet the chemicals used to develop and print the 
film, and the celluloid on which it is made cannet stand 
the test of time. It will only be when a more per- 
manent substance is discovered by scientists that this 
will become a feasibility. 

The authorities of the British Museum, which is 
the official repository for historical records, also have 
a reason for their reticence. They decline to store film 
because of its highly inflammable nature. The only 
way to get over this would be to erect a special vanit, 
which the authorities decline to do. You can, therefore 
realize that, for once in a while, the versatility of the 
motion picture has been over-estimated. 

On the other hand the German government is 
to be taking motion pictures of the war, despite fun 
growths and the danger from fire. 





Winds Favorable to Forest Fires.—The Weather 
Bureau has recently made some study of the ime 





teorological conditions favoring the occurrence of for 
est fires, and has tentatively established a special 
service for issuing warnings of the hot, dry winds 
which seem to be a frequent antecedent and accompan) 
ment of such fires in the valuable timbered region 
of the West. 
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Copyright by Underwood & Underwood Photog 
The armored car of a French military dirigible of the Belgian dams hold back the floods from Nieuport to Barrescappeles and prevent 
Astra-Torres type. the water from encroaching on the Allies. 
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A company of French Alpine chasseurs on the march in the Vosges Mountains. Alpine stocks are part of 
their military equipment. 








Copyright by Underwood & Underwood 


One of the French guns in the act of firing. ® gun cr 
A special track must be lil? the tr 
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4 French cavalry regiment and its supply wagons encamped in a public square. 








March 6, 1915 


IFi¢AMERICAN 


Has 





Photograph from Underwood & Underwood Photograph by Paul Thompson. 


od frog the Germans near Training English recruits to carry pontons. These men will soon be erecting 
bridges across streams under fire. 


A German machine gun company on the east- 
Nieup. ern battleground. 
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Photograph by Underwood & Underwood 
The German trenches at Soissons are surrounded with palisades. The German soldiers are seen resting 


ng. ® Sun crew are holding their hands to their ears. 
during an interval in the fighting. 


iit the transportation of the gun. 


Photograph fr hoto, by Sport & General War Service, 


The brickworks at Darkehmen destroyed by a Russian 15-centimeter shell. French soldiers guarding the road examine all vehicles to inspect passes. 


gM®N AND WESTERN THEATERS OF WAR 








) 


A 


SCIENTIFIC AMERICAN 








Aco has seata far apart. Passenger immediately behind engine. Pilot placed 


half way along fuselage. 
ALBATROSS has rectangular section fuselage with no internal cross bracing. Rigid- 
ity given by three-ply wood covering acrewed on fuselage longerons. Alumin- 
ium engine casing with large inspection doors. Radiator placed above engine 
AVIATIK (1913-14). Turtle back extends to rear of pilot’s cock-pit, which is placed 


farther forward than usual owing to slight back-sweep of planes. 








AVIATIE (141419) 





AVIATIK (1914-15). Contrary to usual custom employs rotary engine—114 hora 
power Oberursel Steel tube atruts of stream line section connect main 
planes, which have very slight rearward slope. MVonoplane type cabane 
serves as anchorage for center portion of top plane. Lighter conatruction 


throughout than usual on German machines. 





ARROW 





TYPe BIPLANCG, 





ROLAND ILE G 
Dew (is-1@ 


Rotanp (L. F. G.) Vertical dihedral angle of lower plane very pronounced 
Rudder 
Fuel tank 

DD. F. W. (1918-14) 
entirely of steel 


to longeronsa by steel clips and acetylene 


rear edge of tail pin, is mounted wholly above elevator 


hinged to 
is placed between passenger and pilot 


built 


Fuselage, tapering to horizontal knife-edge at rear, is 


Struts and cross members, made of steel tubes, are secured 


welding. Cross bracing wires are 


attached to these clips 








Fr. W. (1914-15) Upper plane is considerably in advance of lower Both 
have wing tipa of distinctive form. Steel construction is used throughout 
Chassis copied from Morane. Empennage resembles that of new Rumple) 
Taube With 120 horse-power Austro-Daimler engine it develops speed of 


85 miles per hour 





fr Ponorlaneyr 





RoMPvem (1419 +4 
AAR OA 





ETrRICcH These machines differ in only minor points (See general description. ) 
ALBATROSS. Chassis interchangeable with that of biplane. 
DF. WwW Haas cable aa well as girder bracing. Chaasis consista of two wheels 


and central skid bent upward in front to meet fuselage. Used mainly for 


achool work 


Konpor. Fuselage of circular section. 

JEAN NIN Latest model has cable instead of girder bracing Radiator carried 
above engine. Chassis similar to D. F. W 

GOTHA High turtle back along top of fuselage {1 plowshare-like brake oper- 
ated from pilot's seat is attached tov chaasis 

RuMPLER (1913-14). Very deep and narrow fuselage. Rectangles are cut out 


of inner front portion of wings for observation 





TeacT 


OR BiPiane 


Fuselage 
Balanced ruddei 
take 


A. E.G. Back awept wing tips to overhanging upper plane. rectangu- 


lar in front, triangular at rear. Flexing elevator employed. 


is placed above tail plane. Chassis consists of two wheels to weight 


and amall third wheel in front to protect tractor in bad landing. 





ravee fT 


rre mOnoriane 





CUNPER Meg 
JATHO 


(1914-15) Wing bracing is by atranded cables instead of girder. 


used in place of flexing wing tips. 
replaced hy hinged elevating flaps and single 


RUMPLER 
Flexing elevator and double 


attached to 


jilerons are 

rudder are rudder 
atern post 

Rumpier (1914-15). 


Steel used throughout even to wing riba 


Chassis is of Arrow type. 


JaATHO Standard tanks carry sufficient 








fuel for 7 hours. As speed is 78 miles per hour radius of action is about 
273 miles 
Rac & H/PLane 
co iy ee iithough leading edge of planes slope back in plan trailing edge is 
straight. Both planes are set at dihedral angle. Chassis is composed of tio 
fee main wheels and central skid having small auviliary wheel at its front end 
> 
Skid may be removed to reduce head resistance. 
akaow Taure vre 





and set ata 
Planes 


to provide downward vieu 


Hartan. Zanonia type wings are swept back in arrow form pro 


nounced dihedral angle uncovered 


Fuselage very deep and narrow 


for a distance of one foot on each side of fuselage 


Chassis has two wheels and central skid 








Rectangular fuselage, partially cor 


Elevator 


BLERION Little changed in last five 


ered in, tapers to vertical knife edge at rear 


years 
mounted below fusel 


age Semi-balanced rudder hinged to stern post. Passenger in two-seater 


“Total Vision” model has plane 
dead 
having high head resist- 


placed well behind trailing edge of wings. 
with 


Chassis of “deformable 


mounted on level occupant’s eyes, reducing angle of vision to 


almost zero triangle” type 


ainee 








sareuet 
arame 





with 


mounted 


Breouet Fuselage is composed of four steel tubes connected struts, crosa- 
members and diagonal bracing On 
ck joined hy longitudinal atringers which give 
with fabric. Only one 


tail is cruciform in shape, and is attached to fusel- 


this atructure arc wooden dis- 


tance pies fuselage its stream 
heing covered row of interplane 


The 


by universal joint 


line form, the whole 


struts is employed. 


age in ingenious three-whecled chassis is used. 








auDaon 


Vain spars of planes are close together and the trailing edge is flexible 


CAUDRON 
making for stability in guats. Upper plane has considerably greater span 
than lower. Short nacelle contains seats for passenger and pilot arranged 


in tandem. Chassis consists of two pairs of wheels and tio skids extending 


hackweard to form lower tail booms toward which upper booms converge. 


Twin rudders are mounted on top of stabilizing plane with which flexing ele- 
single seated biplane with fuselage and hinged 


vator is incorporated, 1 


divided elevator is alao made; two planes are of equal span. 
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The Flying Machines of the Warring Powers 


A Comparison of the Military Aeroplanes of France, 
England and Germany 
By John Jay Ide 


4 ew various types of aeroplanes used in warfare may 
be classified as follows: 

1. The 
powers for long range reconnaissance in any wind and of 
type of 
fighting machine produced up to the present. In this 
the Deperdussin, Ponnier, Morane, 
Clement-Bayard and Nieuport. The Blériot and R.E.P. 
although distinetly inferior in speed also come under this 
England possesses the Avro, Sopwith and Bristol 
“Tabloid” almost 


unknown in Germany and probably 


seated scout of exceptional climbing 


single 
such speed as to be able to escape from any 


France has 


class 


head. 


Seout or biplane s. Single seaters are 


none are used in 


the army In this connection, however, it should be 


noted that many two seaters are used as single seaters, 
the excess lifting power being utilized in carrying a larger 
quantity of bombs and fuel. 

». The fast two seated reconnaissance machine capa- 
ble of observer a 
number of the 
seated monoplanes produce this type, and, in addition, 
biplanes: Caudron 
mentioned above, Blackburn 


in addition to the moderate 


carrying 


bombs. In France all makers of one 


there are two small and Goupy. 


England has, besides those 
and Martinsyde 
F., Viekers and 


Tauben and the 


monoplanes, not much used), and R.A. 
Grahame-White. In Germany a few 
Aviatik D.F.W. Arrow bi- 


under this head. 


latest and 


planes come 


3. A machine having on moderate speed but a 
great radius of action The large supporting area 
renders it eapable of carrying a heavy load of bombs 
and darts In France the Henry and Maurice Farman, 
Bréguet, Voisin and the Paul Schmitt represent this 
class. In England Grahame-White and Short build 
great weight carriers. The bulk of German machines 
are included in this division 

A few machines of types 2 and 3 carry machine guns. 


Where a tractor screw is employed, however, the firing 
gun fires over the 
AMERICAN for 


limited except when the 


the 


are is very 


deseribed in ScIENTIFI 
1914 
England’s Aeroplane Policy. 

The early English biplanes were simply copies of the 
H. Farman of the 1911 Mr. A. V. 
brought out a fuselage tractor biplane which was widely 
The powers that be have always discouraged 


tractor as 


April 11th, 


period. In Roe 
imitated. 
monoplanes and, for some time, prohibited their use in 
the army. The British the did 
little to encourage the home industry, buying many 
H. Farmans and establishing a factory of its own where 
the Royal Aircraft Factory biplanes are made. One 
R.A.F. model known as “Mark B.E.”’ was very deficient 
in spiral stability, having no fin area to neutralize the 
fuselage walls forward. The latest **Mark R.E.” 
is well designed and inherently stable tu some extent. 
The typical British biplane has a rectangular section 
Gnéme 


past 


government in 


type, 


lined on and inclosing a 


The pilot and passengers are seated 


fuselage stream top 


bow 


motor at the 


in tandem, the former in the rear. 
Staggered plane s have become quite popular € specially 
With this construction the gap can 


and 


on single seaters 
loss in efficiency better 
observation is obtained. The 


struts on each side of the fuselage. 


be made smaller without 
new Seouts have only one 
pair of interplane 

Twin elevating flaps are hinged to the rear of the flat 
The balanced rudder is attached to 
the stern post of the fuselage 

Where France Stands. 

Until 1913 French government orders were distributed 
freely among all the better firms, but in that 
system was changed and orders were confined to a few 
This had the effeet of driving a num- 
a state of affairs no doubt 


stabilizing plane 


year this 


favored factories 

ber of firms out of business, 
bitterly regretted at present when the government can- 
not get machines quickly enough to make good the great 
wastage. During 1913 there little 
couragement given to French pilots, the only two com- 
petitions of importance being the Monte Carlo H ydro- 


was also very en- 


aeroplane meet and the Gordon Bennett Cup, neither 
incidentally being of much value in developing the army 
machine. In consequence many pilots were forced to 
give up aviation as a profession. 


fore the war strong rumors were afloat to the effect that 


For some months be- 


the government intended to start an aeroplane plant of 
its own as had been done in England to the detriment of 
the private manufacturer. 

French machines have had their features described so 
often in the columns of the ScientiFr1ic AMERICAN that 
repeat here. Some of the 
the successful war 
the Morane and Caudron— 
It has been 


it is unnecessary to them 


outstanding features of two most 


machines France possesses 
are mentioned alongside their silhouettes. 
found that these machines excel in climbing ability which 
is far more important than mere horizontal speed. By 
it one is enabled to escape or attack the enemy at will; 
if the latter alternative is chosen the most advantageous 


position can be secured. 
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Rotary motors are used almost exclusively. They 
require so much care that they have not given satis- 
faction in the war. The principal advantage of the 
rotary motor—lightness—is largely neutralized on long 
journeys by the greater weight of fuel necessary as com- 
pared with the stationary type. 

How Germany Has Developed. 

German aircraft firms and pilots have received strong 
financial support since the ineeption of the industry. 
In the last two years a number of competitions have been 
held with very large prizes distributed in certain propor- 
tions to the winning pilots and makers of the successful 
aeroplanes and engines. Liberal prizes were also given 
for important isolated performances. Owing to this 
encouragement Germany possessed at the beginning of 
the war a very large and well trained aviation corps and 
a score of flourishing manufacturers producing machines 


to government approved specifications. The a roplane 


fleet is remarkably homogeneous, many different marques 
having almost the same carrying capacity, speed and 
radius ot action 

Most of the early German machines were absolute 
copies —sometimes authorized, more often not—of ex- 
isting French types In 1910 the Etrich Taube (dove) 
came into prominence, being manufactured by Rumpler 
to the designs of Igo Etrich, an Austrian engineer. The 
wing shape was derived from the Zanonia leaf, and Herr 
Etrich had been building monoplanes on this principle 
since 1907. As this machine is typical of a large class 
of monoplanes a short description may be given. 
ave back-swept upturned tips flexed up 


The wings | 
and down for the maintenance of lateral stability. In- 
stead of the usual system cf lower bracing cables, a 
biplane type of bracing is secured by means of a boom 
running some distance out from the fuselage below and 
parallel with the plane to which it is connected by 
short struts diagonally cross-wired. The outermost 
strut is continued upward above the plane, forming a 
king post to which the cables keeping the wing tips in 
their upturned positions are attached. 

The fuselage of regular trapezoidal section with the 
wider base above is provided with a turtle back along its 
entire length. The flexing elevator forming a continua- 
tion of the tail plane divides the rudder into two sections 
each preceded by a small fin. Pilot and passenger sit 
in tandem, the latter being placed forward for observa- 
tion purposes. The landing chassis of the Blériot type 
increases the great head resistance eaused by the com- 
plicated bracing system. The Tauben, however, have a 
high degree of inherent stability 

The great majority of German biplanes belong to the 
Arrow type, so-called from the backward sweep of the 
planes. The lower plane is also given a slight dihedral 
angle as viewed from the front. Lateral stability is 
maintained by ailerons fitted to the upper plane only. 
Pilot and passenger are placed in separate cockpits as 
in the Taube The top of the fuselage, which tapers to 
a vertical knife-edge at the stern, is covered with a turtle- 
back. ‘Twin elevators are hinged to the stabilizing 
plane and the unbalanced rudder is preceded by a small 
fin The tail planes are protected against contact with 
the ground by a short swivelling skid. The chassis is 
generally of the simplest type consisting of two pairs 
of streamline steel tube struts, each pair of which forms 
a V as seen from the side. A tubular axle sprung by 
rubber shock absorbers and carrying two disk wheels 
rests in the angle formed by the converging struts. 

The rotary engine is almost unknown in Germany. 
The favorite motor is the 100 horse-power 6 cylinder 
vertical Mercedes, although 4 cylinder Argus motors of 
100 and 150 horse-power are also much used. The motor 
is mounted on the bow of the fuselage driving a tractor 
serew. On the latest Rumpler Taube the Mercedes 
motor is inverted thus slightly lowering the center of 
gravity and improving the vision. The greatest dif- 
ficulty, that of lubrication, has been surmounted. Twin 
radiators are generally employed, one being mounted on 
each side of the fuselage 

The Germans are certainly wise in employing the 
stationary motor, if only on account of its ability to 
withstand neglect. It is doubtful, however, if the 
vertical type will survive when higher powers are 
desired The V type offers much greater freedom from 
vibration 

One of the greatest difficulties to be faced by the 
armies is the keeping up of aeroplanes in the field. In 
this respect France has the easiest task as St. Cyr and 
other permanent bases are comparatively near the 
central portion of the battle line. Incidentally these 
bases are also within range of German machines. 

For weeks at a time machines have to be kept in 
hastily established aviation parks some distance behind 
the trenches. Of course all the nations have demount- 
able hangars in use but it is equally certain that they 
are not in sufficient numbers to house a large proportion 
of the machines. It is not to be expected, therefore, 
that, between the enemy and the elements, aeroplanes 
last any great length of time. The wastage in fact is 
simply enormous and the factories of the countries at 

(Concluded on page 224,) 
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DEPERDUSSIN. Monocoque fuselage of circular section cutting down head resist- 
ance to a minimum. Good cntry is secured by very large stream lined tractor 
boss. Chassis consists of U-shaped stream lined struts from which is slung, 
by rubber shock absorbers, a tubular axle carrying a pair of disk wheels. 
Stabilizing plane is slightly cambered. Rudder is attached to small triangu 
lar fin. 


ORPER DUST 
MONOPLARS 





Nieuport. Wings are of so-called Phillips’ sections having reverse curve at rear. 
Rectangular fuselage is very deep in region of seats. These features are also 
employed in Ponnier monoplane, fastest machine in existence. Wing warp- 
ing of Nieuport now accomplished by hand lever instead of foot bar. One 
model is armored and carries a mitrailleuse. Usual chassis consists of cen- 
tral skid and two wheels connected by steel leaf spring axle, but scout chassis 


resembles Morane. 





HIEVPORT 
Monoriane 








MORANE One of the most popular machines in army. Fuselage tapers to hori- 
zontal knife edge at stern. There is no fixed stabilizing plane, but small 
tail fins are fitted on latest models. The two wheels of landing chassis are 
connected by an aale resting in angle formed by two pairs of converging 
struts. “Parasol” type monoplane also manufactured. In this model plane 
is over occupants’ heads improving downward vision. Observer can also see 


upward as rear of plane is cut out. 









MORANE 
momor. art 





Henry FarMan. Pilot sits in bow, passenger behind him, both well ahead of 
leading edge of planes. Larger models have nacelle mounted on lower plane, 
but new scouting model has nacelle flush with upper plane. Center of gravity 
is thus very high, although lower plane has only 13 foot spread. Chassis 
is elementary, consisting merely of a wheel mounted at each end of lower 
plane. On larger models two sets of coupled wheels and short skids are used. 
Tail booms form a V as seen in plan. 


4 PARMAR 
rane 





Maurice FarRMAN. Contrary to usual practice Renault V-type motor drives 
geared-down propeller. Nacelle mounted between planes so that line of 
thrust passes through center of gap. Upper plane has considerable overhang. 
Tail booms on each side meet at empennage. Twin rudders surmount mono- 
plane tail, angle of incidence of which can be adjusted. 
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R. bE. PP. Heavy, strong, and rather slow. Fuselage, of pentagonal section for 
ward and triangular section in rear, is constructed entirely of steel tubes 
welded together. Tail plane to which elevator flaps are hinged is mounted 
flush with top of fuselage. Large tail fin renders machine very stable spirally. 
Steel chassis consists of two independent wheels and central skid. 








Avro. Original fuselage tractor biplane. Newest models have staggered planes 
set at slight dihedral angle. Top of fuselage is fitted with turtle back 
Chassis is composed of two wheels and central skid modeled after Nieuport. 
Balanced rudder is mounted between elevator flaps. 1 single-seater with 
back swept planes and a “pusher” type biplane similer to Grahame-White are 


also made, 


AVRO 
Sifiene 





Bristot. Rectangular fuselage is stream lined above and below. Planes are of 
peculiar section, being flat on upper surface between main spars. Tail plane 
on tiwo-seater is set at negative angle, on single-scater it is parallel with line 
of flight. Rudder of large model is placed above undivided elevator. Chassis 
consists of four struts carrying two skids from which are sprung four wheels. 
Single-seater has two-wheeled chassis, staggercd planes and divided elevator. 









RRs tot 


Bircant 





GGRAHAME-WHITE. Resembles H. Farman practice except that four-bladed geared 
down propeller is used instead of direct driven type. Simple two-wheeled 
chassis is used. On top of stabilizing plane is small fin supposed to counter 
act side area of nacelle, but it is tov near main planes to have much effect. 

Vickers. Passenger occupies front seat instead of being seated behind pilot as in 
Grahame-White. Tail booms are longer. Chassis consists of a couple of 
skids and wheels attached to a tubular arle. Ailerons are fitted to upper 
plane only, which has considerable overhang. 








kh. A. F. Lower plane is set at a dihedral angle which, with good weight disposi 
tion, gives a certain amount of inherent stability. Chassis consiatsa of tivo 
long skids attached to fuselage by four struts. Ale carrying tivo wheels is 
slung from skids by rubber shock absorbers. Observation is not very good 
as passenger sits behind engine hood between planes. A 120 horse-power 
tustro-Daimler engine drives a four-bladed tractor through gearing. 


Rat 


Bitiane 





Sopwitn. Speed range from 36 to 92 miles per hour with pilot, passenger, and 
fuel for three hours. This with an 80 horse-power Gnome, Chassis is similar 
to R. A. F. on smaller scale. Rectangular fuselage with turtle-back tapers to 
vertical knife edge at stern post to which is hinged balanced rudder. Pilot 
and passenger sit side by side, former being on left. Top plane is staggered 
forward 1 foot and has slightly greater angle of incidence than lower. 











Suorr. Follows orthedoxr lines, but is larger than most British machines. Ailer- 
ons are attached only to upper plane, which has considerable overhang. 
Lower plane has Blériot shaped tips. Passenger and pilot sit in tandem, pilot 
to rear, There is no vertical tail fin, but empennage is placed well to rear. 
Chassis is composed of wheels and skids. Short Brothers with Sopwith are 
also noted as most successful manufacturers of seaplanes,. 
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Improvised Means of Crossing Rivers 
‘ . , , ° al © 
Some Examples of Military Resourcefulness in Emergencies 
ry iil f perati f e provided which can be blown up with air by the other States, gives an estimated total number of 
[ ix Con ‘ ising tl mouth These serve as pontons for employees for the year as 742,868, as compared with 
brick ’ t i t I tine f foot bridge The icks are said to answer all 747,644 in 1915. The fatality rate, therefore, becomes 
i fter 1 ervies f ine equired of em in the way of floats, and do 3.30 per 1,000 men employed in 1914, as compared with 
re to bn ' i et iment ‘ ' damage through use An advantage in the 3.73 in 1915 
t r artille j igen is materia that the sacks are very light and Exeluding 1912, when the rate was 3.27 per 1,000 
i that it « ! | I fu rried i kind of convevanes On this men employed, the 1914 rate of 3.50 per 1,000 is lower 
i 1 i ‘ rid h regime f infantry may be accompanied by than any vear since 193 
bart ‘ ( erial for laying out a 100-foot bridge, and While there was a reduction of 12 per cent in the 
i he river bed Aun e me ‘ i ising on ome igon, so that in actual war number of fatalities, there was also a reduction of 10.5 
trean ‘ ppl ed f t vould hardly be inereased per cent in the production of coal. The United States 
Barre in | ed ‘ ‘ ition engineer train would not be needed Geological Survey estimates the production for 1914 as 
itform | ‘ na ream had to be crossed 510,000,000) short tons, as compared with 570,048,125 
raf i" t | e (i folding boat re made of ean tons for TOS The fatality rate per 1,000,000 tons of 
! ‘ a ‘ ift h im ed me for keepi hem distended coal produced in 1913 was 4.89, and in 1914, 4.81. With 
id half d the exception of 1912, when this rate was 
ift ! ‘ co se - ey 1.41, the 1914 rate is the lowest yet re 
i ( feet ide a t I corded for the United States. The amount 
, f the a | of coal produced per fatality in 1914 was 
! ft hat ~~ YOS.0TS short tons, which, with the excep 
Vy e bridg f i | tion of 1912, is the largest on record. The 
varis , ‘ production per fatality in 1918 was 204, 
ml wv other licht t lve ole vad the | 6S5 toms: 1912, 226,469; and in 1907, 
ke id ene t TT | 144.325 tons 
or uprights pla j re Wher There were 516 lives lost in disasters in 
the strea 1 sl ‘ “ which more than five men were killed at 
ind rapid method i ‘ , one time, as Compared with 464 in 1915, a 
cart t if ipport net reduction of 148, or 32 per cent, in this 
rit it ' t e re Class of accidents 
nd thet ning the brid platfor It is not possible to attribute these 
el then lower rates to any one particular influ 
Ax method di ‘ he f ence They may, however, be assigned in 
brid f fant ‘ lard part to any one of the following agencies 
" vil t t or to a combination of all of them: Closer 
ul T ' Levit | i and more careful inspection by the State 
to her ! j inspectors: better enforcement of laws 
f the few ! ditt ‘ il and regulations by the operators; realiza 
the time recy d l ese dl ent tion of the dangers attendant upon the 
bridge ut for the t i tes, miner in his daily work and his efforts to 
tr the tires juarte rT a Le reduce accidents due to the edueationz:! 
i illowed for putt ' ' t Bags of straw used as a raft by the French cavalry. campaign conducted in his behalf; the ex 
fer ' four est le ( i tended use of safety lamps in doubtfu 
of ean alt fien done |! nm i he company photograph shows how cavalry mines; the use of permissible explosives; humidifying 
iy ond d o trem ire frequent \ i nee ire ed for the gunwales and also as paddles dusty mines: first-aid and rescue training, which saves 
‘ ‘ f is kine der to ha | ropel t raft Three of these boats lashed to es that might otherwise be lost by reason of injuries 
v n it ¢ ’ t ‘ uld ‘ i ether will carry an army wagon. The canvas boats received; the enactment of industrial accident compen 
ul im he « ider bod " navy be folded uy nd packed on a horse sation laws; and, last but not least, the spirit of 
1 ! “aosen t ‘ t ! I I \ co-operation on the part of concerned. 
mu hi thie " n Ti Ni it er . e4? . . . ‘ 
: Atte cit gach pipet Fatalities at ¢ val Mines During 1914 Compared Improving the Race by Early Marriages 
el tuffed ith ha ei j " With Previous Years |‘ the various discussions of means for improving 
wel t! ! i rope On the ft i placed | lr is gratifying to note that the fatalities in coal the human race one of the ideas propounded is that 
the rte of we the met clothe mines in the United States in 1914 were 334 less than our “superior” man, that is superior mentally, should 
assembled in packe i ined en ‘ uided luri the preceding year, the total number being 2,451, marry at an earlier age so that four generations might 
in te v thet ited the impr | ft hi compared with 2.785 for 1915 be produced in a century, even at the expense of de- 
w tradimed hor ‘ wim «ac vithout ar if The principal causes of aecidents that show a mate layed etticiency The result of such system, it is pointed 
nti tsa the re t with telligence under decrease were coal-dust explosions, 06 per cent; out, would be that at the end of the century two thirds 
neh ols - anal hole troop keeps togethet iiage, 11 per cent: and falls of roof and pillar coal, of our population would be of the twenty-five year stock, 
i d order 0.6 per cent. The net decrease, in underground fatali and all presumably in comparison with previous gen- 
l ling of stre " ‘ f the most usua neal ‘ va 5, or 14 per cent This is equivalent to erations produced at the rate of three generations or 
em] ed f ‘ urse this is limited t gx one life every day during the year less to the century. To such theories exceptions have 
rT } 1 ford e very fre There were 331 fatalities due to gas explosions us been taken by many, and in order to develop definite 
uent here } lufant ‘ i ford is practicabl " ired with 01 in 1913, making a net increase of 240 facts, Casper L. Redfield of Chicago, who maintains 
he e wate j t over 3 feet deep. or 2 feet 6 of the total gas-explosion fatalities, 261 were due to that early marriages that result in rapid generations 
inehe hould thers d r Cavalry cal four serious explosions. There were slight increases in lead to conditions that produce mental and moral de- 
ere depth f feet S ine ind vehic it feet vecidents due to explosions and electricity. There was fectives, offered last April to donate $100 to the Ameri- 
te fs 6 inel hould e ri el be id and not >a net increase of 26 fatalities in shaft accidents, ean Genetic Association if it could be shown that any 
mudd in al ‘ the | e to ru " ind i2 per cent, while on the surface the net increase superior individual was ever produced by breeding 
rope acer the ford upon pol French troops have is five, or about 3 per cent. The net decrease for the human beings as rapidly as four generations per cen- 
become quite accustomed el ‘ ind du ‘ r both underground and surface accidents at tury; and considering the exceptionally great man of 
ing the regulation army di thie f i it plan ‘ mines as compared with 1913 was 12 per cent. history he offered a second hundred dollars if a single 
o that the men must erc | tream by vimming of The exac figures for the number of men employed one of them could be shown to come in the three genera- 
otherwise ne tine t i uired. tl trool not vet available, but taking the estimates as fur tion class. Recently the association returned to Mr. 
hai ve ‘ t to taking tl iter hed | the inspectors for part of the States and Redfield the money he had deposited, no one having 
Ir e Au i f ing the same numb f mer employed in 115 for met the conditions announced 


























Ferrying a wagon on folding canvas boats. Folding boats packed on a horse. 

















Crossing a river on an improvised catamaran. 
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Random Reflections 


By “Irresponsible” 


| MET a man a little while ago, an artist, writer, and 
one-time engineer, who informed me that there were 
no first-class minds in any of the arts to-day; they had 


all been absorbed by the sciences. This is one of those 
statements whose implications are more interesting than 
Of course, on the face of it, it is open to 
We may deny that there are no 


first-class minds in art; or, admitting their absence, we 


its assertions. 


several objections. 


may deny the existence of any first-class minds in sci- 
ence. Understanding by first-class, men of the Faraday, 
Darwin, Maxwell, Kelvin 
world-shaking prodigies like Isaac Newton, we may very 


level, without ascending to 
first-class minds exist in science at the 
The mathematician, Henri 
undoubtedly still, he is the 
Who else is there? 

intelligence 


well ask what 


present day. late French 


Poincaré, first-class 
late Henri Poincaré 
The 
men at the present day is distinctly high, rather higher, 
And, to go off 
received the per- 


was 


average level of among scientific 
perhaps, than the level among artists. 


had 
sonal impression from my acquaintance with both art- 


on a side issue for a moment, I 
ists and men of science, that on the whole the scientific 
He seemed to me calmer 


this started (I 


man had a stronger character. 
and better balanced But 
knew the 
doubtful. 


since war 


war would crop up somehow) T’ve become 


Some of these frantic German professors! 


For instance, a celebrated professor at Heidelberg, a 
work I 
students by the 
Abbey, 


tombs of the great dead of England. 


man whose have long admired, and who has 


trained English score, advocates the 
together with the 
It reads like hys- 


character, ele- 


destruction of Westminster 


teria; where is the calm well-balanced 


life-long devotion to science? 


There 


vated and fortified by a 


And his voice is not the only one. 
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these two subjects the man of insight 
Because his 


gation of and 
imagination. We 
methods are, in a way, looser and more general, they 
And, a little fact 
not without its importance, he can influence an incom 
So that, in view of the exist- 
ence of this kind of novel, and of one or two other indi- 


require the novelist. 


wil! probably prove more valuable. 
parably greater public. 


eations of a similar kind, I should feel disposed to say 
that artists and men of science share the arts and the 
sciences pretty equally. To some extent the two things 
merge into each other. There are stylists in science. 


To me, for instance, there is some resemblance in 
style between the work of Abel, the Norwegian mathe- 
matician, and that of Chopin, the Polish musician. But 
I admit that 


semblance clear to other people. 


I experience difficulty in making the re 


Dark Days and Forest Fires 
By C. F. Talman 

pega of daytime darkness are recorded in the 
old chronicles along with such other “prodigies” as 

multiple suns, showers of blood, and warring armies in 
the sky—all of which can easily be identified to-day 
with (parhelia, 
rain reddened with desert dust, and the aurora). The 
two famous cases mentioned in the Bible—the plague 
of darkness in Egypt the darkness attending the 
crucifixion—illustrate the fact that 
were once universally assumed to be miraculous. 


well-known meteorological phenomena 


and 
such occurrences 
Some of the early cases of daytime darkness men- 


tioned in history are doubtless attributable to solar 
eclipses, and must, accordingly, have been restricted to 
a small part of the earth’s surface, and have been of 
few duration. The majority of the 


however, the result of an 


but a minutes’ 


famous “dark days’ 


’ 


were, 


“nr } 


ome 


Canada is evidently related to the fact that practically 


all barometric depressions (“lows”), with their at 
tendant whirl and indraft of the surface air, pass down 
the St. Lawrence Valley on their way to the ocean, and 
usually become intensified and sharply defined in this 
region. The smoke from a conflagration anywhere ov 
the periphery of a “low” is drawn into the vortex along 
less converging lines, and at the time 


Eddies in the circula 


more or same 
rises to a considerable altitude. 
tion of the “low” will result in a dense accumulation of 
the smoke in places, and this may occur above the levei 
of the lower clouds, which thus mask the cause of the 
Hence the startling effect of darkness in 
the daytime, often with little or no turbidity of the 


phenomenon 
air near the earth’s surface. Mere smokiness of the 


ground or a fog charged with 
the case of the 


the obscurity produced, would hardly be 


air near the heavily 


smoke (as in London fogs}, however 


great placed 
in the same class with the awe-inspiring dark days of 
the chroniclers. If, however, showers occur during one 
of these occurrences, a large amount of soot is likely 
to be brought down, and thus we have another “prod 
rain.” <A case of this 
Royal 
during a 


igy”; viz. “black very recent 
sort is reported in the Quarterly Journal of the 
Society for 1912; 
thunderstorm in Hampshire darkness almost 
like that of night occurred in the early afternoon, and 


The phenomenon was due to svot carried 


VUeteorological October, 


Eastern 


inky rain fell. 
from London, fifty miles away. 

When the pall of 
amount of sunlight 
the same process that gives us the golden glow of sun 


rather thin a 
through, and 


smoke is certain 


struggles owing to 


set a yellow or coppery tinge is cast over the land 
This effect 
days, including the most 
19th, 1780. It 


of the dark day of September 6th, 1881, 


scape. has been noted in connection with 


several dark famous of all, 


that of May was the principal feature 





are enough of them to form a chorus. 


I am afraid that scientific men have 
degenerated. About one hundred years 
ago another big war was raging, but it 


While 


it was going on the French Academy of 


was between France and England. 


Sciences bestowed a medal upon an Eng 


lish scientific man for his distinguished 


services to science. One cannot help ad- 
miring that. That is exactly the attitude 
which becomes a scientific man, and which 
dignifies science. We must preserve that 
spirit We must 
remember first that they are 


of a collection of curious little two-legged 


have a few men who 


members 


animals without feathers, called the human 
that they happen 
to exist on some particular corner of the 


race, and only secondly 
planet earth, that common dwelling place 
of all their kind. An excessively patriotic 
man, like an excessively anything else, is 
defective sense of 


merely a man with a 











in New England, which is accordingly 


known as “the yellow day.” 


The great Idaho fire of Angust, 1910, 
was responsible for dark days over an 
area larger than in any other case on 


The accompany 
Bulle 


shows the area in 


record in this country. 
ing chart, from the Forest Service 
tin above mentioned, 
which artificial light was used in the day 
time, but smoke was observed far beyond 
these limits. The British ship “Duanferm 
line” reported that on the Pacific Ocean, 
500 miles west of San Francisco, the smell! 
of smoke was noticed, and haze prevented 
observations for about ten days. 


Restoring Fatigued Muscles 


VERY ingenious physiological method 
4 of increasing the yield of labor from 
group of muscles is described 


According te an 


any given 
in the Deutsche Revue. 








proportion. And a defective sense of pro- 


generally Area 
accepted definition of lunacy. But that is 
talking about the 
think it can be 
minds at the day take up 
have said, I am, to start 
the existence of the first-class 


portion is—well, it’s a pretty 


a side issue. I was 


arts and sciences. I don’t shown that 


first-class present science 
rather than art. As I 
a little doubtful about 


But letting that pass, and supposing that by 


with, 


minds. 
analyzing the psychology of a scientific man’s work one 
can show that he is a really, in temperament and inti- 
artist. invariably 


results 


mate mentality, an Suppose he is 


interested, not in the he obtains, but in the 
beauty of the methods by which he obtains those results. 
that different from the 

is generally understood. Well, I 
think there are such scientific men. But I think there 
artists who are more interested in 
results than in beauty. Take a writer like H. G. Wells. 
He is particularly interested in writing novels which 
illustrate the influence of social surroundings upon vari- 


Roughly speaking, would be 


scientific mind as it 


are quite as many 


including in social surroundings other 
In any particular case such an investi- 


reading Mr. 


ous characters, 
human beings. 
gation is scientific in character, and in 
Wells one certainly gets the impression that he is much 
more interested in conducting that investigation faith 
fully and vividly than he is in producing a finished and 
beautiful piece of literature. He is distinctly more in- 
terested in what he is saying than in the manner in 
He is a scientific man using as his 


than the 


Which he says it. 
medium the novel rather psychological or 
sociological treatise. 

Mr. Wells does not stand alone. Various other names 
could be mentioned. Personally I think this extension 
of the scope of the novel a highly important and desir- 
able phenomenon. Scientific investigations can be pre- 
sented in the form of a novel which could not be effec- 
presented in any other Before a sound 


scheme of society can be built up we must know an im- 


tively way. 


amount about personal and social psychology. 


Besides the professor, we require for the proper investi- 


mense 


in which dark days occurred, caused by smoke from the great 


Idaho fire, August 20th to 25th, 1910. 


abnormal accumulation of smoke or dust in the air, 


sometimes arising from burning forests, moors, or 
prairies, sometimes from voleanic eruptions, and = in 
many instances covering vast areas of the globe. 

In a recent publication on “Forest Fires” (Forest 
Service Bulletin 117), Mr. F. G. Plummer gives the 
following list of dark days in the United States and 
Canada: 
1706—-May 12th, 10 A. M., New England. 
1716—October 21st, 11 A. M. to 11:30 A. M., New Eng 

land. 
732—-August 9th, New England. 
1762—October 19th, Detroit. 
1780—May 19th, New England. (Black Friday. The 
Dark Day.) 

1785—October 16th, Canada. 

1814—July 3rd, New England to Newfoundland. 

1819—November 6th to 10th, New England and Canada, 

1836—July Sth, New England. 

1863—October 16th, Canada. (“Brief duration.) 

1N68—September 15th to October 20th, Western Oregon 
and Washington. 

1881—September 6th, New England. (The Yellow 
Day.) 

18S87—November 19th, Ohio River Valley. (“Smoky 
Day.”’) 

1894—-September 2nd, New England. 

1902—September 12th, Western Washington. 

1903—June 5th, Saratoga, N. Y. 

1904—December 2nd, 10 A. M., for 15 minutes, Memphis, 
Tenn. 

1910—August 20th to 25th, Northern United States, 
from Idaho and Northern Utah eastward to 


St. Lawrence River. 
Forest fires are the common cause of dark days in 
The fact that such days are most fre 
United States and Eastern 


this country. 
quent in the Northeastern 


abstract in Die Umschau, the author, Th 
Weber, 
from 22 to 40 per cent is 


claims that in practice a gain of 
obtainable in 
the amount of work done. The device is 
When 


has reached the point of exhaustion, due to the accumu- 


extremely simple the given group of muscles 
lation of the products of fatigue, they are allowed to 


rest, while an entirely different muscle group is set 


© work vigorously. The energetic contraction of these 
nuscles causes an increase in heart action and cirenla 
tion, and the strengthened current of blood thus sent 
to all parts of the body partially restores the working 
power of the first group of muscles by carrying away 


fatigue toxins and supplying oxygen. 


Automobile Fire Department Outfits 
= automobile fire engine of improved 
4 lately delivered by an English maker to Athens on 
vutht 


type was 


the order of the Greek government. The present 


although very effective, is equipped with a 60 horse 


power engine and turbine pump, but it is light enough 
to run on rubber-tired wheels. Another outfit produced 


by the same concern consists of an automobile hook 


in use 


and-ladder supply car, seven of which are now 
by the London fire brigade 
gallon chemical tanks, hose reel and telescoping ladder, 
and are especially good for first aid work. It will be 
observed from the first-mentioned outfit that the rotary 


Such pumps 


They are fitted with 30 


pump is coming into favor for fire engines. 
are also in use on the Paris fire engines. 


Darwin Relics.—The late William Erasmus Darwin 
who was a son of Charles Darwin, recently left a number 
of relies of his famous father to his nephew, with the 1 
quest that they be kept permanently in the possession 
of the Darwin family. These relics include the family 
portraits, many medals that had been presented 
father, the letters written home by him while on 
“Beagle” expedition and two early sketches of “The 


to Dis 


the 


Origin of Species.” 
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neluding I irning 
ch tht 
METALL I bi i¢ WELDER Ww i 
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ELECTRIC IMPLEMENT I PAULERO. proved structure wh adapted to maintair 

Address American Electric Tool ¢ Peters- a hottk osed except during the ti 

urg, Va An object of the inventor is to pro- fluid is being discharged therefron 
] Vide a device especially adapted for cutting and/ = gyigKE DISPENSER.—-M. Most 

irving stone driving rivets clipping ind General Delivery. Seatth Wasl rhi 

caulking, hat ering and n fact, wherever it tion relates to oke dispenser P tyne 

desirable to oo - AviNg & Fecipro-| which the smoke rmed 1 a irnac 

sting motion analogous structure rought int t 

with a liquid tl pr nted fr 
Of Interest to Farmers, set free in the at rhe inventor | 
LhGG CARRIER I DUeRt 524 West St 
Kensingtor I klyt N. ¥ N. ¥ rhis in r 
t I rela > a pre nt in Kx if 
rier ind f tt pr ide a struc 
tur whi wi ilient upport ces ib a 
| 
ig 
} 
f 
} 
y 
r 
lf 
. 
4 
y 
4 
r 
; 
EGG CARRIER, 

yntainer It provides a resilient support for 

ges which will hold the eggs spaced apart and SMOKE DISPENSER 

‘ press against t ends of the eggs, whereby to provide a dispenser jlapted r gener 
t strain on the ges is brought at their but of peculiar set ty 

trongest point smelting furnaces and other analog 1 

ROLLER I G. G. Dispets, The Hague, and so arranged a to ring the I 

Netherlands rt invention relates to improve contact with water u ich nditior 

ts on the rollers used in the Krajewski i1use the smoke to be absorbed the w r 
rusher, wl 1 Is utilized for crushing and cut STIRRUP G. D. ¢ T Wav ' \ 
ting sugarcane efore the same enters the ordi In this case pt ision 1 ade for flex - 
three-roller mill The Krajewski crusher and springiness while riding, it rder t 
it the present time the most important and @uce sudden shock. and t bject 
a vention is to pr ide an arrang 
Median ® baw nedbat means by which the 4 jextbilit 
ft > A = yA — parts is limited in ord I t 
) . 4 Yi + A, Y cessive actior \ nting 
i i ft el ie ™~isy ts SEAI I. Kien, Box 49, Route N . 
] _ ] | ft Y Tampa, Fia rhis seal is I S 
f ris i> | suit cases, and articles ul t 
} y , r Y wai if ih The invention provides a s« whi s ip 
{ - =~ — oe = 4 , 
| | | | {A quick and inipulatior i w 
KH _F % > LF YW 1 hold the arti to which it is att 
ROLLER FOR SUGARCANE fir y locked and ire gainst indetected 
tampering 
accessory designed to increase the LOCKING RECEPTACLI OR MILK BO 
and output f any form f ane rLES ( NAUABE AN 445 E 179tl St 
plant to wh it may be applied onx, N. ¥., N. ¥ rt nventior des a 
r ut acts th asa rusher and a I eptacie h ga I ! i 
er and equalizer of the feed of the ine ited to releas re ed t 
is it enters the mi ind is now generally used tation wil 1; provides 
it mnection with the train of multiple mills. tacle, th whereof is simplified 

WOOL COMBING MACHINE.—T. dH. Feduce the ‘ struction and avoid d 
FRIEND ire of American Woolen Co., Law- #'rangement i pl les air pt 

r Mass n carrying it the invention a Ls acHiit ‘ . 

riction wil tl f an idler is ! uor 

nted on a le supporting eans which PROCESS FOR PRODUCING PERFO 
tintair t in engagement with the RATED TUBULAR ELECTRODES FOR At 
iriving and t driven belt pulleys so as to CUMULATORS J KRANN IFELDI Cologt 
ius ' effecti transfer of power, the ip- Niehl, Germatr This ir t pri 
porting mean ng so designed as to be read- process for producing trodes for a 
ily applied to the machine ators which consists in covering the opening 

COMBINED POULTRY ROOST AND VER- | °f fhe tubes with paper on the inside u 
MIN rRAP G WooDAaLi 130 South Ave tube, filling said tubes wit actl ss 
Davenport, lowa rhe invention relates more ening said acti - nd a . zt 
particularly to that type in which the bars “destruction of the paper by filling tl 
thereof embody traps for entrapping vermin /@tor formed by said tubes with a st g acid 
that affect chickens and other poultry It is HIGH FREQUENCY PHERAPEUTICAI 
vell known that chicken lice and other vermin APPARATUS Fr. M. Kipper and M. H. K 
ire in the habit of secreting themselves in per, S20 Broadway New York, N. Y I 

all racks in the roosts during the daytime invention provides a hand r th ipparatu 
when tl roosts are unused with a flexible supply rd, the handle |! ng 

VENTILATED CAN CLOSURES.—O. P. L, novel means on its ends whereby the cord 
Ousen. Box 274. Eugene. Or his invention When not in use can vound around the han 
relates ore particularly to a cream can dle lengthwise there whereby the wire is 

osure. One of the principal objects is to pro- P* vented from kinking or ir ntangled 

ide a can closure by means of which the con PROPELLER. r. A. H. Wiepirn 
tents of th An be ventilated without 26th St., Guttenburg, N. J rh nvention 
langer of the admission of mice or other ani- lates to rotary propellers r ships ol 

ils or ip into the can flying machines a si ir vehicles, and it i 

SUPPORT AND PROTECTOR FOR FRUIT #!80 of equal usefulnes r di 8 
BEARING TREES.—W. R. Winans, Winans ™#chines like turbir otors for stea water 
City Hood River, Ore rhe netting con ind, air or gas power, or like turbine | s 

rms to the shape of the tre« he strands turbine air compressors ywers, and fans 

g the netting come in contact with LIQUID DISTRIBUTING DEVIC1 ‘ 

ind effectually support, the extremities of the RisacHer I P. A. HEBERT 8 B 
imbs, and thus indirectly support the fruit at-| Pasteur, Paris, Fran I ding 
tached to, and pendent from, such limbs yet to this inventior nsists f i] 
netting does not interfere with the passage with the source t ipply d or 
light iir, or moisture, so that the ripening| which are branched iteral ajutages or spouts 

tl fruit pr« eds the same as if the net in combination with a porous or fibrous t 
ting were not applied rial, such as wicks, which fill the bore of the 

tubes and spouts The device ur distribute | 
Of General Interest, any sort of liquid 

NURSING BOTTLE HOLDER I. REYMAN COMPOUND BINDING STAY H. Dt 
23 South Main St.. Port Chester, N. ¥ The | Haven, 52 Columbia Heights, Brooklyn, N. Y 
nvention relates to brackets for special pur-| N. Y The improvement provides a reinforcing 
poses ind pecially to brackets for holding| stay more especially designed for use on light 
nursing tt onnection with infants’'| wooden packing boxes and like receptacles, and 
cribs, cradle irriages, or the like The de-| arranged to permit of quickly and conveniently | 
vice may be readily clamped securely in any| attaching the stay to the box without the use| 
ordinary position in which it may be desired| of a large number of nails or similar fastening 
to be vsed devices. 

COMBINED POST AND TENSION DEVICE OIL TANK E A. Wasson and F. M 
FOR WIRE FENCES ( I. Benner, Scipio, | CooLtey, 566 Crockett St., Beaumont, Tex. This 
Ind. This invention relates to wire fenees and 
has for an object to provide a combined corner | 
post and tension device adapted for either port | 
able or stationary fences By this cheered | 
the wires of a fence can be quickly secured in| 
position and any desired tension given to them 

BOTTLE STOPPER A. Morront, 74 Co-| PRANTL Ie TP eg ° 
imbus Ave New York, N. Y This invention pe ae SES ERN PEST? PPA ne> ewe SAAS BAe 
has reference to improvements in bottle stop- 


pers, and has for ap object to provide an im- 































































OIL TANK, 
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} ntion provides a t wit ins for 
ving tl scap ploded gases, w 
u r gnited gehthing o1 t 
It pr id an oil tank having out 
ind eal for causing the explosion o 
ntained ithin the tank upon light 
t I near the tank, the valve reliuig 
pted t pen to allow the ipe of the x 
g ind then to shut whereby to cut 
T tl ipp air, thus smothering t fire 
BOTTLI ATTACIIMEN' J. Bo Chay 
mo oH n St Baltimore, Md This atta 
nt i idapted for connection with the 
| ott specially those containing poisor 
1 ind having ins for hei 
leling th if the bottle to prevent t 
r t! stopper without striking th 
gE a warn the person holding th 
t ng it ontents 
DISPLAY APPARATUS ‘ BouDREAUX 
Maratl rex I} pre nt provides an 
rat pe 1 idapted r ding rti 
I ked it lepeudent oxes, in such i 
t { | rti 1iat x Will ¢ i ssl 
r re yval without changing 
posit ther than th xX to which 
i } 
Hardware and Tools, 
CROSSCUT SAW R. W. Graves, 900 Ea 
J St.. Elizabeth, N. J rhi iW 
ul 1 I tting purpos 
g t ‘ ds tree nto ft 
1 ut s Fy ver and the ike ind 
ged ivenient and quick adjust 
t i ! or sawing worl 
r t I t it th work vit ) 
pe id nd to hold i 
] 1 d sion it ngag t 
\ t pr r n the part 
HOS] PIVl COUPLING i t VA 
Ml 11 I l2th St I Ang Ca 
I ides a il " ip 
»se-pip ind plug 
l st s; provid I 
raj g said section I ti 
plug 1 | in it t 
t dat oupling i 
t . litior 
MOP WRINGER Ww H WELCH Alba 
M I i I tes to il 
x t I nd it a plishes 
! 7 gt ntir pat o1 
t lrawing th “ 
s twisting t wher ) 
to t p rh pi to 
1 ging effici is 3 rk 
+ ) it t 
SHOWER BATH BODY I Bock ‘ 
2 East End A New Yor N. ¥ I 
s t pr tl 
" t is known in tl trad is a 
I “ r t sa ort 
rend 1 neat and graceful t 
ng ind lasting qualitic sald 
z le pr I 1 unitar 
I ng wher inne sary 
‘ tel t we ! device are 
ded 
GAGE FOR HINGES J. FF. Goperroy and 
i & & Lt 210 W. 146th St New York 
N. ¥ \n t re is to pr id i ubiversa 
pact gag r te \ il ’ which s 
t dr I nt ject to hinged wi 
! t tl Ir ing toc it a proper angle tot 
t »bject and give the required dis 
tar tween the drilled holes 
HANDILI PROTECTOR J Hoik Hor 
East Crocket St Ennis, Tex The invention 
lates to improvements in devices for protect 
£g indl of i el ind other s 
ilar t s r i t is to provide a 
X\ T] \ 
ae { 
| - j 
| 
\ 2 _ 
i 
| 
= 
HANDLE PROTECTOR, 
device for protecting the handle of a tool, such 
i in ax, and for stiffening it at its weakest 
point The invention provides means for pre 
nting the head from flying off the handle 


Heating and Lighting. 








CANDELABRUM D. Hf. Linp, care of Mor 
ris Wolf, 302 Broadway, New York, N. Y. The 
invention provides a candelabrum having the 
indie holders provided therefor, constructed 
without the use of materials which melt or are 
therwise deleteriously affected by heat; pro 
ides means whereby the holders commonly em 
ployed for supporting candles may be converted 


into holders for wicks; and provides reservoirs 


jor receptacles for oil to be supplied to said 


wicks, 





March 6, 1915 


Household Utilities, 
PORTABLE CLOTHES REEI 1. @ 
on, R. D. No. 4, Armstrong, B. C., Can 
case is to provide a 


d The design in this 

reel in which the several arms may be revolved 
separately or in unison; in which the respec 
tive arms may be turned to bring them into 


vertical alinement whereby the reel may be run 
conveniently placed 
adjacent to 


through a doorway or be 


ol veranda or in compact form 


a building 


Household Utilities, 


BRACING DEVICE FOR SCREEN DOORS. 





P. CHRISTENSEN, 501%4 E. Washington Ave., 
Argenta, Ark The invention provides a de 
ice which can made it small cost and 
which will effectually brace the door without 

nateriall to the weight thereof It 
a device which may be adjusted to 
or f different sizes, sine it is provided 
wit eans whereby the bracing device may be 
SP 
; 








BRACING DEVICE FOR SCREEN DOORS 
thened or shortened within limits In this 
t racing ipper and lower por 

the door independently effec ted 


SHOWER RING G. F. Corer, 





410 W. 119th St., New York, N. ¥ The ring 
is provided with an overlapped portion rhis 
! ynnected or separated as desired, but 
must overlap to such an extent as to allow a 
curtain to present a substantial overlap for 
t ing the opening The ring may be 
supported 1it standard, and may 
I pra g devi sociated therewith of 
I lesired f } tire outfit may be 
rranged i tub or other suitable 
p 


Machines and Mechanical Devices. 
DROP HAMMER R 


GrospipierR, Société 











Am e de Forg Aciéries de Commercy, 
Co ercy, Meuse, France For the purpose of 
viding inconveniences, the present in 
tior msists i pr i disconnection, 
no longer by the direct tion of the mass on 
the utching the arrival of such 
ass at the top its rw ysut by the action 
of an auxiliary lutehit devi which acts in 
nism to th itching device, and 
is more powerful than the latter, such 
auxiliary device ving trussed and locked in 
position during descent of the mass and then 
released by the latter on its return to the top 
its throw 
ROAD BI MACHINE.—J. H. Moore 


ILDING 
Ji 149 Pioneer St Brooklyn, N. Y y. 


machine arranged to 


rhis invention provides a 
continuously mix and deliver road-building ma 
terials; provides a machine for manually con 
trolling the distributiot provides such a ma 
chine with self-contained traction mechanism ; 
provides means for supplying the machine with 
raw materials; and provides eans for meas 
uring the raw materials for ixing 

DEVICE FOR DELIVERING TOBACCO TO 
CIGAR AND OTHER SIMILAR MACHINES 

I BELO! 219 Rue de Charenton, Paris 
France In the present patent the invention 
as reference to devices for delivering tobacco 
cut up into short and dry lengths to form the 
interior of machine-made cigars, or for supply 
ing material to any other similar machine 
CAN TOP DROPPER.—C. E. Forry, care of 
H. L. Guenther, 310 North Ave. 19, Los An 
geles, Cal. In the present patent the object of 
the inventor is the provision of a simple, eco 
nomical, and efficient device for dropping can 
tops one at a time and delivering them to any 
uitable feeder for feeding them mechanically 
to a can topping machine or the like 

SAW GUARD FOR BAND MILLS \ 
ISAAC 894 12th St., South, Marshfield, Ore 


| 








SAW GUARD FOR BAND NILLS, 


|} This invention is an 


| pit, to prevent damage to the saw, and to safe- 


} play a 


SCIENTIFIC AMERICAN 


improvement in saw 


A. Tomasint, Cayucas, Cal. This inventor pro- 
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—V. A. ASPLUND, Glenburn, N. D. The inven 


guards and catchers for band mills, and has! vides a device which has a plurality of eylin-| tion relates to a hand rest or gripping attach 
ders, and in which the explosions take place in 


for its object to 
adjustment 
mechanism is 


provide a device capable of 
fer 
provided for catching the saw 
sheuld it run off the band wheel, and for pre 


venting the running of the saw into the saw 


guard the sawyer 


CONVEYER.-—J. J. Parties, Brookhaven, 
Mics. The invention provides a conveyer more| 
especially designed for carrying clay or similar 
materials from a receiving hopper to a dry pan, 
and arranged to permit convenient arrange 
ment of the amount of the material to be deliv 
ered to the dry pan according to the condition 


of the material at the time 
MAIL BOX.—c. E. Urrersack, Lock Box 
201, Mooresville, Ind The more particular 


purpose in this case is to provide a device hav 


ing improved means for safe-guarding mail 
placed in the box The box constitutes a safe 
repository and one which may be easily and 
quickly opened and closed. Mail placed therein 
will be cared for and held so that when the 
main door is lowered and supported, the mail 
may be readily withdrawn 

COAL LOADING DEVICE.—W. W. Jamt- 
son, Greensburg, Pa. An object here is to pro 
vide a device having a movable chute which 
may be thrust forward into the loose coal, and 
means for elevating the latter into the car. A 


further object is to provide means for permit 
ting the swinging of the chute to one side or 
the other without interfering with its forward 
and backward thereby increasing 
the range of operation of the chute. 


movement, 


Musical Devices, 


COMBINATION DRUM AND CYMBAL 
BEATER.—J. HuspMANN, 2255 South Jefferson 
Ave., St. Louis, Mo. This invention relates to 


a combination drum and cymbal beater and has 
for its object the provision of a contrivance of 
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COMBINATION DRUM AND CYMBAL BEATER. 


this character by which a drummer seated can 
drum and cymbal with foot, 
leaving his hands free to play a snare drum or 
other effects or instruments necessary for an 


up-to-date trap drummer. 


one 


bass 


PEDAL ACTION FOR PLAYER PIANOS 
CC. H. Lapew, Sr., 1879 Clinton Ave., Bronx, 
N. Y., N. Y¥. This improvement provides a 


pedal action for player pianos, arranged to con 
trol the hammer rail of the piano action in the 
usual manner when playing the piano by hand, 


or to permit of actuating the bellows from the 
sume pedals when using the instrument as a 
player piano. } 


Prime Movers and Their Accessories, 
INTERNAL COMBUSTION ENGINE.—C. | 


Sriniz, 2577 Sth Ave., New York, N. Y. The! 
invention relates to internal combustion en- 
zines, the more particular purpose being to 
provide such devices with an improved water 
jacket in which the water is caused to circu- 
late by the conjoint action of centrifugal force 


and difference in density between hot and cold 


water 
STAY BOLT.—D. J. O'Brien, Box 1002, 
Jerome, Ariz. The invention refers more par 


ticularly to the flexible type of stay bolt asso 
ciated with a partition in the boiler for per- 
fecting the circulation of the fluid to be heated. 








BOLT. 


STAY 





and pattition of simple, | 
bolt | 


It provides a stay bolt 


strong, and durable construction, which 
has means for readily indicating any injury 
thereto, and which wi'l insure at all times a 


universal tensile strength. 
INTERNAL COMBUSTION ENGINE.—T. 1.| 


various conditions, and wherein | 


also novel 


there is an auxiliary 


regular succession. He provides a 


form of device in which 








INTERNAL COMBUSTION 


ENGINE. 


compression cylinder for each explosion cylin 
der, the compression cylinder not only acting 
to compress the charge preparatory to firing 
the same, but acting as a compression 
means for the efficient scavenging of the cylin 
der after the explosion has taken place. 


also 


Railways and Their Accessories, 

KILN CAR.—C. E. Evans, Weed, Cal. The 
ear has a movable stake connected by links | 
with a stake secured to the body of the car, 
one of the car wheels being journaled to a lever 
fulcrumed to the car body, and this lever en-| 
xaging a member at the bottom of the movable 
stake, so that the weight of the materia! on 
the will serve to move the body down 
relatively to the lever, thereby moving the mov 
able stake relatively to the stake 
the body, for pressing the lumber against an 
other stake. 

GRAIN CAR DOOR.—W. 


body 


secured to 


B. Nicoun, care of 


W. L. Morton, Fort William, Ontario, Canada. 
The invention relates to grain cars used for 
transporting grains of varying kinds Among 
the advantages of this invention are: 1. To 
simply use the threshold plate or toeplate 


(which is on every car) as a sure and efficient 


grain-release. 2. It does not matter in which 


way the door above the plate is adjusted, as it 


= 2a 
+, 





| FOR 


| operatively 


ment applicable to the periphery of a steering 
wheel, to afford positive abutments or 
ance members to prevent the 
from slipping on the wheel, 
to obtain a better grip. 
AUTOMATIC ENGINE SPEED 
FOR VEHICLES.—T. Dovetas, 80 
Lane, Searboro, N. Y¥ This 
to engine governors of the automati« 
adapted to be used between the throttie 


resist 
band 
and to enable him 


operator's 


GOVERNOR 
Maiden 
invention reiates 
type and 


and 


inlet or inlets of an engine and operatively 
connected with the speed shaft of the engine 
or some moving part of the machine driven 


thereby, or with both, whereby 
when excessive speed is attained, cut down 
supply of elastic or explosive fluid to 
gine for controlling the speed thereof 

POWER TRANSMISSION MECHANISM 
AUTOMOBILES.—M L SENDERLING 
333 Fairmont Ave., Jersey City, N. J 
vention provides means manually 
positively and operatively 
sections of a driving shaft normally 
connected through a differential 
gearing ; and a further object is to simplify the 
construction of the auxiliary connecting mech 
anism. 

BRACKET FOR VEHICLE 
Gerrisn, P. O. Box 14, East Maine. 
This invention prevents accidents by throwing 
the light rays right or left as the car ts turned 
more quickly than rays of the lights in use get 
around. The lamps are clamped to the arm in 
front or back of the knuckle by an 
vehicle braeket that will fit ear 
pneumatic tires take up any vibration that is 
not needed to keep the lights free from mud, as 
they are placed under the mud guards, one on 
each side. The invention is adapted to electri 
side lights (torpedo type) only 

FRICTION DRIVE.—C. R 


the speed will 
the 
the en 





This in 
operable for 
the 


connecting twe 


which its 


LAMPS L. EB. 


Lebanon, 


improved 


any The 


Day Arthur 


W. Va. This inventor provides a drive adapt: 
for use with automobiles and iike vehicles 
wherein auxiliary mechanism is previded in 


connection with the usual variable connection 


between the driving shaft and the driven shaft 
for permitting the driver at will to connect the 
driving shaft and the driven the 


shaft while 


| relative speed between the shafts is being 
varied. 

AUTOMOBILE STARTER.—C. A. Smrrn, 
SS Canal St., Brattleboro, Vt. Fhe starter is 


| 








aby 


GRAIN CAR DOOR, 








is bound to come out intact when the pressure 
of the grain is taken from behind it on letting | 
the plate down. There is no excuse whatever 
to destroy the door. 3. It places in the hands | 
of the railway companies a means of release in | 
permanent connection with their cars which} 
puts them in a position to demand damages for | 
any injury to their doors in the process of un-| 
loading grain. It is easier to let down the| 
plate than to break through the door. 

RAILWAY TIE.—T. M 
la Salle St., Chicago, Ill. This invention re- 
lates to railways, and the object thereof is to 
provide a tie for the tracks which not only 
positively maintains the tracks in relationship} 
with each other, but which also support the 
tracks in a yielding or resilient manner. 

AUTOMATIC TRAIN STOP.—F. G. 





Bas 


|} especially for use in automobiles, and 


|} shows a 
TIAN, 62 Bloomfield Ave., Buffalo, N. Y. The | which 


wherein 


mechanism is connected with the engine shaft 
for rotating the same in a forward direction 
capable of being operated by the driver from 


his seat, without dismountinag, by a 
of the foot, and so arranged that there will be 


movement 


no interference with the engine after it has 
started. 

END GATE FASTENER.—T. D. Harvey 
Newark, Tex. This invention provides a fas 


tener for wagons and like vehicles and permit 
ting a firm lock when locked, which 
readily and quickly disengaged 
and wherein the fastener 
tions, mounted for sliding long! 
tudinally of each other, and having means for 
engagement to hold them in clamped position 
THILL COUPLING.—M. Grimoap, Box 
Iron River, Mich. This invention relates to 
thill couplers, and one of the principal object 
thereof is to provide an improved positive act 
ing thill which when 
likely to accidentally 


may be 
whon desired, 
consists of two see 


movement 


ong 


locked is un 
unlocked 


coupling, 


become and 


DANIELS, 327 South| which may be readily secured to a thill or 


shaft. 
Designs, 
DESIGN FOR A GAME BOARD.—F. J. 
CLaveLoux, 1405 F St... N.W., Washtogton, 


D. C. In this ornamental design the plan view 
square-shaped game 


is an outer circle touching 


board, within 


the edges of 


invention provides means for releasing the air) the square, the surface of the board being in 


in the train line of the brake system, to reduce 


the pressure in the train pipe for applying the) spaces. 


brakes, by partially exhausting the air into an| 
exhaust reservoir instead of directly into the 
atmosphere, whereby the pressure in the said 
reservoir and train pipe will be equalized after 


the brakes have been applied and the train 
| stopped. 
RAIL JOINT.—T. B. Sreorner, Catherine, 


Ala. This improvement provides for 
connecting abutting rail ends, wherein the con 


means 


tersected with very small squares and blank 

DESIGN FOR A CHILD'S RATTLE.—L 
Sametz and A. R. Samerz, 430 Kent Ave., 
Brooklyn, N. Y., N. Y. In this ornamental de 
sign for a child's rattle, the frame of the arti 
cle comprises a circular-shaped open ndle, 
the main part of the rattle being a large ring 


holding five balls strung close together. 





NotTe.—Copies of any of these patents will 


nection is so arranged that it will rigidly sup |be furnished by the ScienTIFic AMERICAN for 


port the rail ends in alinement and in register, 


ten cents each. Please state the name of the 


and wherein the connection will also prevent! patentee, title of the invention, and date of 


creeping of the rails with respect to the ties. | this paper. 


Pertaining to Recreation, 
SCREEN FOR MOVING PICTURES.—J. H. 
GENTER, Newburgh, N. Y. The invention re 
lates to for receiving and projecting | 
images, such as those of stereopticops or mov 
ing picture machines. An object is to provide) 
a screen which is actually made up of a series 
of strips, but which appears to be a unitary 
structure without any screens. The 


screens 


screen 


will not subject the eye to strain, glare, or| 
haze. | 

AMUSEMENT APPARATUS.—W. F. Man 
GELS, Coney Island, Brooklyn, N. Y., N. ¥ 


This invention relates to an amusement device 
adapted for popular resorts and is of that type 
in which passengers ride in a car which has a 
predetermined motion tending to produce 
amusement and merriment for the occupants 
and spectators. 





Pertaining to Vehicles. 
ATTACHMENT FOR STEERING WHEELS, 


| world, who assist in the prosecution of patent 
‘tand trade-mark applications filed in a! 





We wish to call attention to the fact that 
we are in a position to render competent ser 
vices in every branch of patent or trade-mark 





work, Our staff is composed of mechanical 
electrical and chemical experts, thor 
trained to prepare and prosecute ail 





applications, irrespective of the complex na 
of the subject matter involved, or of 
clalized, technical, or scientific 


the 


ape 


knowledge re 


| quired therefor. 


We also lave associates throughout the 


| tries foreign to the United States 


Munn & Co 

Patent 
361 Broadway 

New York, N. ¥, 


Solicitors 


Branch Office: 
625 F Street, N. W.. 
Washington, D. C. 


ou 








232 SCIENTIFIC AMERICAN 











The Chemistry 
Shaving 


| How to cut the time of 
shaving in half and get 

| an easter, pleasanter shave 

| 

| 

| 








=r H E composition of 


Mennen’s Cream is 





such that it eliminates 
the 
shaving peculiar to the 


unpleasantness of 


use of ‘‘hard’’ soaps 





sticks, powders, etc. 


Mennen’s makes re- 
lathering unnecessary, 
as the lather absorbs so 
much more water than 
that of ‘‘hard”’ soaps; 
it does not dry quickly, 














but remains moist to permit a leisurely shave. 





Due to its peculiar beard-softening properties, it requires no 
‘rubbing-in.’” Many men find this hard to believe, but one 
shave with Mennen’s Cream will be absolutely convincing 


no matter how tough the beard 


Finally, glycerin (usually extracted from soap to be sold as 
i prohtable by-product) is present in extra quantity in Men- 
Its soothing qualities, in addition to the absence of 
for the fact that this cream des 


nen 


*“free’’ caustic, account 


sting 
ting. 


Mennen’s was offered to the public only after three years 


of experiments. “Tens of thousands of men will now testify 
















that it makes shaving unbelievably quick, easy and pleasant 


Cut out and mail the coupon now, 
for a trial tube 


Prove for yourself how much easier and more pleasant Mennen’s 
Shaving Cream makes a shaving. Wrap a dime in a piece of paper, 
nd mail it with the coupon. We will send a medium-sized tube 
and at the same time, free, a trial can of Mennen’s Talcum for men 
Phis talcum isa neutral tint and will not show on the face. We ask 
miy one thing, when you use Mennen’s, fellow the directions con 
tained in every tube, for best results GERHARD MENNEN 





1703 Orange St., Newark, N. ] 


CHEMICAI 


MENNENS 


SHAVING CREAM 


CO., Laboratori 





















Mail the coupon with 10c for a 
ui ‘an't be lost . aa 
Cap can’t be I trial tube of Mennen’s cream, 
Nats w big “f and a trial can of 
t It z 
te Gin duie-sien talcum 
I ar ale 

. y the tube 

ha € cam come to you 

» ttely fresh and pure. 
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. Gerhard Menner 


- 
- Che al « Labor 





atoric l $ Orange St 
Newark, N. J 
Enclosed is 10 cents, for wt ase send 
~~ me a medium-sized tube of Menne ha 
Cream, and a trial can of Mennen's Talcum f 
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At 


commonly used for ball-bearings. 
ends, part 


form the end of the gage. 


meter, owing to good workmanship. The 


advantages are a small end surface 


of the ends, no danger of subsequent 


and hence longer life, also increased solidity 


method is 60 per cent cheaper than rod 

Producer-Gas Locomobile.—A_ French 
inventor, J. B. Catteau, brings out a novel 
locomobile which contains a veritable pro- 
ducer gas plant with gas engine and radia- 
tor. On the front of the chassis is a suction 
gas-producer fed by anthracite or various 
coals, being provided with a scrubber. This 
latter is fed from a 100-gallon tank in the 
At the 


engine, with 


‘ar roof rear of the chassis is the 


a large flywheel pulley 
Be- 


tween engine and producer is a_ vertical 


gas 


for belt drive to any needed device. 


wing-tube radiator of automobile type, 


provided with an air fan and water pump. 


Eeonomy and easy handling make such 


locomobiles superior to the usual steam 
engine types, it is claimed. 
Metallic Pump for Atomizers.—Toilet 


atomizers are likely to become useless be- 
cause the rubber bulb eracks. This is now 
remedied by a new French device in the 
an all-metal air pump exactly 

bicyele pump, but of 
What is valuable is that 


shape of 
the 
diminutive size. 


on idea of a 
it fits on to any atomizer after the old bulb 


is removed, and the atomizer when thus 


fitted is quite durable. The pump is con- 
strueted to be operated by one hand while 


the atomizer is held in the other. 


Folding Watch Holder.—It is well known 


that injured by 
flat upon a cold metal or stone table or the 


watches are laying them 
like, as this causes sudden changes of tem- 
perature of the mechanism which may aet 
to break the spring, or at least hinder the 
good running of the watch. Hence a suit- 
able watchease is recommended in which 
the watch is protected from such contact 
We noticed a very convenient little watch 
support that is especially practical for 
travelers’ use, which folds up hinge-wise 
and can be carried in the pocket. One 
part of the hinged piece lies flat on the table 
and the 
the watch being held ia an inclined position 
by hooks in top and bottom piece. The 


time can thus be read from a good distance, 


other is raised up to an angle, 


and the body of the watch is free from all 

contact. 

This little 
aluminium 


neat 






New Egg-cup Device. 


Parisian device, made of or 
silvered metal, consists of an upturned 
bowl-shaped egg holder mounted on an 
inverted hemispherical base about as in 
the familiar the bowl is 


fitted a stopper or plug which is itself hollow 


types. In top 
and carries a perforated head so that the 
Within 
the bowl is a detachable ring-shaped egg- 
projecting teeth. 


stopper piece serves as a salt box. 
cutter with inwardly 
by which the end of the egg is neatly clipped 
off by a partial rotation of the cutter. When 
| not in use the whole is packed up and thus 
forms a neat device. 

Flameless Powder.—Airships equipped 
with machine guns run a certain degree 
lof risk from an explosion caused by the 
the muzzle of the gun. Hence 
been devoted to 


|flame at 
considerable study 





has 
lobviating this danger. This has now been 
|accomplished by a young Florentine chem- 
list named Fei, according to the 
Deutsche Waffenzeitung. He is said to 
have recently given a demonstration before 


Guido 


an Italian military commission of a new 


the 
of the ball projects, so as to | Clothing shops where the staff has already 


Such gages 


are claimed to be exact to 1/200 of a milli- 
.| begins to grind, while the railways find 


and 
hence better manipulation, perfect polish 


shrinkage after tempering, greater hardness 


against rough handling. Owing to the 
cheap, though exact production of steel 
balls as against accurate gages, the new 
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Notes for Inventors | Clothing a Winter Army 

New Measurement Gages.— European (Concluded from page 215.) 
gages of a new type consist of a tabe| re notified where to send it; the mills are 
containing a set of steel balls such as are | #8signed to weave the cloth; in turn, the 


mills send their bolts to wide-scattered 
sent patterns and specifications, and with 


the perfection of organization, the mill 
means to snatch the finished product away 
to the depots for distribution. 

the 
The same principle applies, from 
to the 
Then, 


Uniforms must be made, to same 
number. 
the gathering of the material 
the finished 
there are shoes. 


Probably 


raw 
delivery of article. 
more attention has been given 
to shoeing an army than to any other de 


tail of clothing. It is so important that 
the feet of the men be safeguarded in 
every way, for they have to march upon 
them, and upon marching depends the 


winning of battles, that countless experi 
ments have been made to secure the most 
perfect the 


of these tests, the best has been adopted, 


fitting shoes, and from result 


an ideal. In addition to being of the 
greatest comfort, they must be sturdy, 
able to withstand to the last moment the 


ravages of a campaign. 
As a result of modernism, invention and 


organization, the American machine-made 


shoe has become generally recognized 


as 


the best on earth. Hundreds of thousands 


of American shoes were secured before the 


war, or American machines, upon which 


they could be made in the land; since the 
beginning of the war, millions of Ameri 
can shoes have been contracted for, the 


purchasers assuming the safe delivery of 
them, due to an enemy’s vigilance and con 
traband declaration. 

It is regulations to 
specify 


very nice for army 


the grade, quantity, and kind of 


underclothing. War, again, is not a nice 
thing, anyway it may be looked at, and 


very frequently one suit of underwear has 
had to serve, regardless of what should be 
In winter time, the keeping out of cold 
supersedes the observation of nicety 

The 


sheepskin overcoats to keep out 


Russians, for instance, rely upon 


the cold 
This has no bearing upon what they wear 
winter-weight cloth 


underneath, though 


ing is part and parcel of the issue, and 


when a war is to be of a duration which 
will embrace climatic changes, the outfit 
is for the coldest weather. Russia is a 


great sheep country and mutton a staple 


article of diet. Millions of sheep are killed 


there annually, and not only the army, 
but the peasantry rely upon the skins for 
warmth in winter. The problem which 


confronts the staff is simple, for the staff 
of the 
skins with little trouble, so the problem of 
warmth is The 

| soldier, too, has been supplied with sheep 
| skin clothing. The 
France carry their winter equipment with 
for the 
has to be carried, it 


Czar knows where to get these 


here answered. German 


winter soldiers of 
them in 
field. <As 
is carried by 


summer, always ready 


long as it 
the individual in the easiest 


of summer 


way, for even during the heat 
the French soldier wears his overcoat un 
bottoned and rolled back at the = skirts 


There are heavier grades of uniform and 


underwear for the winter in times of 
peace, but in wartime there is but one 
weight—winter weight. 

Of all the countries now involved in 


war, England has had probably the sever 
est problem to solve with regard to cloth 
ing her men. A small standing army of 
250,000 has been expanded to the neigh 
| borhood of 2,500,000. Complete uniforms 
|} must be supplied in a hurry, and the Eng 
day and 
pur 


lish mills have been running 
night, their output supplemented by 
chase in other lands, mainly America 

Great Britain’s colonial troops have 
come mostly from the tropics. Any 
life has spent in the tropics 
been safeguarded by nature, which 


than that of a 


man 
whose been 


has 





powder invented by him which burns with-| as made his blood thinner 
out either flame or smoke and does not | resident of a temperate or 


flare up on detonation. Its ballistic prop-| Consequence, the cold of 


cold zone. In 


another clime 


| erties are said to be exeellent. While|Ccuts chillingly through the body, and 
specially useful for the guns of aircraft |Special means are necessary to warml) 
it will be of value in artillery and infantry | Clothe the tropical soldier. Heavy uni 





| engagements from the fact that it will not | forms were prepared for the troops from 
| betray the firing line to the enemy India, including great coats and heavy 
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Studebaker Features 


SCIENTIFIC AMERICAN 


It's simply a matter of insurance, 
that’s all. Insurance of the quality 
that a man EXPECTS in any car 
that carries that name of Studebaker. 


Studebaker is not satisfied merely to 
assemble motors and axles and parts 
bought from parts-manufacturers, 
but in order to get the accuracy of fit 
and the balance and the harmony 
of operation that a car MUST have 
to meet Studebaker requirements, 
Studebaker manufactures practically 
all of its own parts. 


And so, “—because it’s a Studebaker” 
—because this car carries a name that 
for 63 years has stood for the highest 
ideals in manufacturing—a name that 
has come to be a pledge of QUALITY 
in every detail—Studebaker MAKES 
SURE by manufacturing Studebaker 
carsCOMPLETE inStudebaker plants. 








Motors, gears, axles, transmissions, 
bodies, tops, fenders—-ALL the hun- 
dreds of parts, in fact, that go to make 
up a car, with the exception of the 
tires, the horn, the electric system 
and such specialized equipment as 
is manufactured to Studebaker spec- 
ifications—are designed and manu- 
factured in Studebaker plants. 


To Studebaker, this policy of COM- 
PLETE manufacturing means the 
certainty that every Studebaker car 
lives up to the promise of its name. 
And to the buyer, it means a car that 
carries only ONE profit — because 
there are no parts-makers’ profits in 
the price—and a car that can be de- 
pended upon to give SERVICE and 
FULL money’s worth of satisfaction 
for every dollar of the price 


_ because Us @ 





SG, 





Electric Lighting and Starting — Full Float- 


6 


LIGHT SIX 




















in every detail from “stem to 


a} £ 
stern.” But you will appreciate even 
better what this policy means to you when 


you RIDE in the Studebaker 


$1385 





TT. —~ A “ —— Bez —— Safety and see the unity, the harmony that Studebaker has been able to build into this car 
ae — wes ——— — ve When you study the balance of this Studebaker-BUILT car, and its riding comfort 
Pricein Price in and its ease of control. When you feel at your own finger ends that flood of power 
s Sh. Comet obedient to your slightest wish. 
Studebaker ROADSTER, . $985 $1250 But see it—soon. Judgeits beauty, its grace of design and its elegance of finis Get 
Studebaker FOUR,. . . . 985 1250 the Studebaker dealer to tell you how the upkeep cost has been cut to the t the 
Studebaker LIGHT SIX,. . 1385 1750 same policy of COMPLETE manufacturing. And toduy, write for “The St Stude 


Studebaker SIX (7-passenger), 1450 
F.O.B. Detroit 


1825 baker’ 


a handsomely illustrated book that tells in detail how the Stu " i 


STUDEBAKER—DETROIT 


Canadian Factories, Wolke rville, Foie 
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4 of the mani 


Great Western 
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blankets, and 


HE automatic 
Detroit Springs 


lubricating cups on 
identify them im- 





—— 


mediately. Each leaf has a depres- 
Baers sion near the ends filled with a heavy, 
Pi C long-lived lubricant that is spread between 
‘ — ave the leaves by the action of the spring. 
odes Brothers | This means a smooth, velvety action and | 
ogg a spring that never squeaks even after a 
Lyons-Knight j good rain-soaking. 
Marmon ; 
ee | _ 
genland Detroit S 
Pathfinder ecrol prings 


Trucks 


Denby 
Federal 
G. M. Cc. 
Krebs 
Republic 
Signal 
fenaord 
J.C. Wilson 


Se 


ference 
quality an 


Write f 
to the Motor 


< Detroit 








e free be 0k ‘*From the Ore 


ifacture of springs. 


2230 East Grand Blvd., Detroit, Mich. 


Visible Oliver Typewriter 


Ui pewriters Distributing Sy adieat 
£54 §. Michicnn Rawlet Ohh 


upon which they are to be used. 





So carefully and accurately are they de- ' 
signed for capacity, resilience, hardness : 
and strength and so perfectly are the 
specifications carried out that they can be 
absolutely depended on. ‘They are 


Guaranteed for 
cf Two Years 


"| The car equipped with Detroit Springs is 
a car of comfort and it is a logical in- 
lat every part is just as carefully desig 
lefficiency. Look for Detroit Springs. 
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Do You Want the Trade ofa 
$2,000,000,000 Industry ? 


The textile i 


est single group 
industrres in the 


First in numbe 


ments 
First 


-over 2 000.000 


employing 


brat he us 


First in num 
ploved—over ‘x 
Second in 
ployed over 


dustry 


amount of capital em- 
$2,000,000 000 of 


Second in amount of wages paid 


_6ver $350,000,000 
Second in value of 
~over $2,000,000 000 


is the great- 
of manufacturing 
Linited States its products 
r of large establish- 
over 250) hands And then for buying power, per 
power unit, consider that about 6,000 mills 
spend for new mill construction, 
enlargements and improvements, 
replacement and addition to equip- 
ment, mac hinery and supplies (ex- 
elusive of raw materials) an average 
$250,000,000 a vear 


e of motive 


Bs 


ver of person em- 
000 


The Textile World Record can Help you get Your Share 





I wil ou flnd such a See that th rt STILE WORLD RE 
stro mbination, of fleld and medium CORD is on your if you want your 
fo inte meentrated, economical share of the Textile Mi li Trade 
advertising as th combination of the Ask for The Textile Mill Trade How 
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Through thi 
Approximate! tn 
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milis that your 
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(The Magazine for the M 
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and ‘ rEXTILI > 
" to Reach It.’ if you can sell to textile 
mills or large manufacturing plants, ar 
‘ cove 
Pe depemnnte want facts about America’s greatest 
i ! achir 


t} dustry A copy will be sent free if y« 
flu mention the Scientific American and writ« 


! f 1 your wfficial letterhead 


Textile World Record 
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Boston, Mass. 











} coats 


that the 
Indian forces irked severely at the addi- 


observers report | 
| 
| 
tional binding and weight of the heavy! 
clothing at first, only to hug it with de-| 
light when the cold set in. 

There is a great difference between the 
method of clothing supply in the United 


States army and any foreign army In 


jthe first case a certain annual monetary 


allowance is made for clothing, which the 


soldier may draw in such proportion of | 


clothing as he needs. For instance, if one 
man is harder on shoes than on breeches, 
he may receive or draw more shoes An 
other man may have a special knack for 
getting wear out of shoes and none out of 
breeches. Tle may draw either so long as 
his clothing fund lasts, and the clothing 
all belongs to him. But in the foreign 
armies, the clothing belongs to the govern 
ment, every piece, and as it is worn out, 
new is issued to the soldier 

When this Utopian army takes the field, 
1,000,000 strong, it will be fully equipped 
Assuming that the war will last a year, it 
will be necessary to renew the clothing at 


least three or four times 


\ prodigious amount of clothing! Four 
to eight million blankets, for these consti 
bedding in the field. 


twenty million uniforms, blouses, breeches, 


Sixteen to| 


tute the 


headgear, shoes, underwear, shirts, ete 
with at least six to eight million over-| 


Statisticians may easily figure out 


ithe number of thousand mile strips of ma 


|} may not operate unless the parts function 


|} peated axiom: “In time of peace prepare 


| 
| war, with the exception of Russia, 








terial involved in their manufacture. And 


clothing to the com 


the delivery of the 


batant forces falls upon the overworked 
line of communication service, through the 
Additional 


necessary to supplement the daily 


entire zone arrangements are 
ship 

ments of food, forage, and ammunrtition to| 
truck of the 


supply columns It is thus evident how 


the line by rail and motor 


every part of the military machine hangs 


upon some other part—how the whole 


properly 

This brings the matter back to where it} 
started—the staff The General Staff is | 
at the bottom of it all, for it has the duty 
of working it all out. The answer to 
the question goes back to the often re 


for war.” 


The Flying Machines of the 
Warring Powers 
(Concluded from page 227.) 

cannot | 


su 


ipply machines to the army fast enough. | 


Russia’s Enviable Position. 


Russia is in the enviable position of 
having a large surplus of aeroplanes as 
she possessed at the beginning of August 
over four hundred machines and about two 
hundred pilots. The principal types are 
the Albatros, Aviatik and Rumpler, the 
Bristol, and the Deperdussin, Farman, and 
Nieuport. The majority were constructed 


under license in Russia. The only im- 
portant machine of Russian design is the 
Sikorsky biplane, made in moderate sizes 
as well as in its huge form. 

The various have appreciated 


the importance of repairs in the field and 


powers 
all have well equipped automobile work- 


shops. The problem of supplying spare 


|} parts has also received careful considera- 


again the automobile 
Particular attention has 


problem of 


tion, and here 
comes into play. 
paid to the 


transport by road or rail. In tractor bi- 


been aeroplane 
planes the plane sections on either side of 
the fuselage and central cellule are quick- 
ly detachable. Indeed a few models have 
folding wings. With monoplanes the wings 
are easily detached. Some of the smaller 
machines of this type can be transported 
by motor truck when the wings are de- 
tached, but generally speaking the fuselage 
is towed along the roads. 

Very little reliable information has been 
obtainable in regard to the types of ma- 


| chines the French factories are now pro- 


It is a known fact, however, that 
the Blériot factory at Bue has been requi- | 
sitioned by the government for the pro- 
duction of the marvelous little Caudron 


ducing 


The reason given for the refusal 
government to take any more 
machines is their rather poor 


biplanes. 
of the 
Blériot 
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Trace Marks 
DesIGNS 
CopyricutTs &c. 






INVENTORS are invited mmunicate w 
Munn & Co., 361 v eanee Hhery ‘ee York, 
625 F Street, Washington, D. C., in regard ¢ 
securing va atent protect f e bisected, 
Trade-Marks and Copyrights registered. Design 





Patents and Foreign Patents « 

A Free Opinion as to the probable patentability 
fa ention will be readily given to any nee 
f g th a mode! or sketch and a brief 
scription of the de ¢ in questic BY ommu ation 
are strictly confidentia Our Hand-Book on Patent 
“ be sent free « eguest 


Ours is the Oldest agency for se 


ring patente; it 





was ¢ 2 shed ove xty-five years 
All patents secure h us are described withe 
patentee in the Scientific American. 


MUNN & CO. 361 Broadway, New York 


Branch Office 625 F St.. Washinaton. D.C. 














Classified Advertisements 


Advertising in this column is 75 cente a line. No 
less than four nor more than 12lines accepted. Count 
seven words to the line. All orders must be accom- 


| panied by a remittance. 


BUSINESS OPPORTUNITIES 


MANUFACTURERS of high-class, exclusive elec 
trical specialties, want man of proven ability and 
unquestionable standing ; familiar with big proposi 
tions, for General District Manager in all open terri 
tory lay require investment up to $500 Should 
net $3,000 to $6,000 first year State age and ex 
perience The Sterling Corporation, 1276 West Third 
Street, Cleveland, Ohio 

WANTED—To buy patents for articles that will 
have large sale and can be retailed at from 10 cents 


to $5.00 each For further particulars address Sales 
Box 77 New York 


CONSULTING MATHEMATICIANS 
PHYSICISTS AND ENGINEERS. Refinements 
f engineering and instrument design Special re 
search work, including theoretical investigation. Ad 
dress: Design Box 773 New York, N. Y. 


INSTRUCTION 


FREE TUITION BY MAII CIVIL SERVICE 
Normal, Academic, business, agricultural, English 
| drawing. engineering, real estate, and law courses 
| thoroughly taught by mail For ‘‘free tuition plan 


address Carnegie College. Rogers, Ohio. 


FOR SALE 


$1 to $500 EACH paid for hundreds of U. 8. and 


Foreign Coins dated before 1895. Se snd 10c. at once 


for Illustrated Coin V: alue Book, 4x7. Get posted 
Clarke Coin Co sox 15 Le Roy, N.Y 
MISCELLANEOUS 
EXPERIMENTAL, model, and special machine 
work Jobbing and manufacturing Inventions de 


veloped. Machine shop facilities furnished to inven- 
tors <. Lorentzen, 60 GrandSt., New York City 








INQUIRY COLUMN 


READ THIS COLUMN CAREFULLY. You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manufac- 
ture these goods write us at once and we will send 
you the name and address of the party desiring 
the information. There is no charge for this ser- 
vice. In every case it is necessary to give the number 
of the inquiry. Where manufacturers do not re- 
spond promptly the inquiry may be repeated. 

Munn & Co.. Inc. 


Inquiry No. 9419 Wanted a material to take 
the place of celluloid or gelatine to be used as a win- 
dow on boats, carriages and automobiles It must 
be transparent enough to afford a good view and 
must be capable of being folded or rumpled w.thout 
injury and must be waterproof 

Inquiry No. 9420. Wanted the name of a concern 
who can make a glass jar 
No. 9421 Wanted to find a manufac- 
turer who can turn out scissors in thousand lots 
Special design. Full particulars on application 

Inquiry No. 9422. Wanted the name and address 
of a manufacturer of a machine which can crack 
Japanese walnuts whole 


Inquiry 


Inquiry No. 9423 Wanted the name and address 
of a concern that manufactures a product which is 
light in weight also pliable to the tensity of spring 
steel in flexibility The material is wanted in'strips 
varying from \ to % of an inch in width and from 
4 to & inches long and 3-32 to 1-16 of an Inch in 
thickness Vulcanized rubber would answer the 
purpose provided it could be made to bend 

Inquiry No. 9424 Wanted the name and address 
of a manufacturer who can supply paper twine and 
what is known as cardboard strip 

Inquiry No. 9425. Wanted the name and address 
of a manufacturer of supplies for model aeroplane 
and boat builders 

Inquiry No. 9426. Wanted the name and address 
of a manufacturer who can make 5°’ buoyant balls 
made into perfect spheres in large quantities. They 
are intended to take the place of cork Possible 
wood pulp might be used 

Inquiry No. 9427 Wanted to secure patented de- 
vice which is } ‘tical, not too expensive, and for 
which there is a re al demanc 

Inquiry No. 9428 Wanted to secure an interest in 
a manufacturing concern Will buy part or entire 
interest. Must be a going concern 





Inquiry No. 9429 Wanted the name and address 
of a manufac ture r of a machine for bleaching beeswax 

Inquiry No. 9430 Wanted the name and address 
of a manufacturer who can supply machinery for 
producing soluble coffee 

Inquiry No. 9431 Wanted to purchase a mold for 
shaping and piercing beads made of rose leaf of the 
consistency of dough 

Inquiry No. 9432 Wanted the name and address 
of a manufac turer of. watch glasses 9 inches in diam- 
eter 

Inquiry No. 9433 Wanted the name and address 
of a manufacturer of a material such as is used by gas 
mantle makers. The material is used to cover the 
wire frame that supports the mantle at the top and 
is used to protect the wire from the flame or heat of 
the mantle 

Inquiry No. 9434 Wanted the name and address 
of a manufacturer of special pins, 1/16 of an inch in 
diameter and % of an inch Jong, the pins to be made 
of bone. 
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troubles? How it is responsible for 
much power loss and fuel waste? 
How it creates a condition that en 
tails severe wear and strain upon the 
vital paris of your motor 


CAUSE: 
@ Carbon deposit is caused by the 
burning of surplus lubricating oil in 
the combustion chamber of the cylin 
der. This oil finds its way there past 

r through badly designed or badly 

hitting piston rings. 

EFFECT : 
@ Carbon deposit on the valve seat 
will prevent the valves from closing 
properly 
@ RESULT—imperfect compression 
of the fuel charge. 
@ Carbon deposit around and beneat! 







< 





piston rings will cause them to stick 
in their grooves 

@ RESULT - increased cylinder wear 
and power waste 

@ Carbon deposit will cause pre-igni 


tion ofthe fuel charge after the carbon 

becomes heated to incandescence. 

@ RESULT~—premature explosion 

that forces back the piston against 

the crank shaft and puts an excessive 

strain upon the bearings that will 
reck the engine int 


\zax:-[ROoF 


{ PISTON RINGS 


will reduce carbonization to the mini 
mum because their design and me 
chanical perfection of fit and finish 
prevent the passage of surplus oil into 
the combustion chamber. 

@ They have neither the unsealed 
openings, unequal bearing or carbon 
pockets of one-piece rings, nor the 
weaknesses of multiple-section rings. 
They check all gas leakage give 
perfect compression and maximum 

















power 
@ When your car is overhauled have 
LeantRoor RINGS installed 


ease nase eters tae 





Avoid imitations and substitution by 
insisting on \caxjRoor 


Send for Free Book— 


“To Have and to Hold Power.” It ex 
plains the theory and ft:nction of piston 
tings. It tells about the | 
RING and why every motor should be 
equipped with them. How it will pay 
you in fuel economy and prolonged motor 
life. Write for it 
Sold by all up-to-date dealers, 
garages and repair shops 
Manufactured by 
McQuay-NorrIs MEG. Co. 
Sr. Louis, Mo 
Canadian Factory-—W. H. Banfield & 
Sons, 120 Adelaide St. West, Toronto 
BRANCH OFFICES 
New York—1919-20 Broadway 
Pittsburg—02 Second National 
Bank Bldg 
Kansas City —513 New Nelson Bidg 
Chicago—7 18 Michigan Blvd. Bldg 
San Francisco—164 Hansford Bldg 
Los Angeles—224 Central Bidg 
Dallas—1509 Commerce St 











20-Minute Exercises 
for Busy Men 


You can keep in the pink of condition if you fol- 
low Prof. Miller's instructions, appearing in Goop 
Heattu. Prof. Miller is Director of Physical Edu- 
cation at the Battle Creek Sanitarium and Goop 


HeaLtH is a pocket monthly which teaches people 
how to keep well by cultivating natural health habits 
The price of Goop Hearts until March 31st is only 
$l a yea \fter March 31st, $2 a year Save half 
by subscribing now—2 years for $2 Sample copy | 
for 12 cents (six 2 stamps) postpaid Address 
GOOD HEALTH PUBLISHING CO. 
4903 W. Main Street Battle Creek, Mich 


like hungry wolves 

o Fish Bite any eonnoa, if you 
bait with Magic-Fish-Lure. Best 
fish bait ever discovered. Keeps you busy 
pullin them out. Write to-day and get a 
20x to help introduce it. Agents wanted. 
d, EF, Gregory, Dept, 31 8t, Louis, Mo 





SCIENTIFIC 


climbing qualities, notwithstanding the} 
po that Blériot brought out a new model | 
| Supposed t» be an improvement in this re- 
| spect. Up to*the outbreak of war al 
| Morane machines were built by Liore and | 
Olivier and then sold to the Morane-Saul- | 
nier firm. Better arrangements have cer- | 
tainly now been made for the production | 
of this machine. | 


The British government has ordered | 
seven replicas of the “America” from the | 
Curtiss Aeroplane Company. Large orders 
|}from abroad are also being filled for} 
| Sperry gyroscopic stabilizers. It would | 
| seem, therefore, that the American avia- 
tion industry may soon come in for its | 
share of prosperity at last. 


A New Casing for Sausages* 
By W. P. Cohoe, E. C. Fox, and 
A. J. Acton 
- ip oagenage for sausage meats at present 
in use consist of the larger intestines 
| of the ox, sheep, and hog, known in the 





trade as bungs; the gullet of the ox 
known as “Weasands,” and the smaller 
and middle intestines of the ox. For 
smal! sausages the smaller intestines of 
the sheep and hog are used. 

No exception can be taken to them pro- | 
viding proper precautions are taken to| 
insure their purity. In the large packing | 
houses the conditions of purity are more | 
closely watched than in small butcher | 
shops and abattoirs, but a sanitary sub- 
stitute is highly desirable. 

An ideal casing should possess the fol- | 
lowing properties: 

The raw material should be pure and 
uniform. The process of manufacture 
should not permit any possibility of con 
tamination by disease germs. The fin 
ished product should be of uniform chem 


ical composition. It should be mechanic- 
ally suitable. It should have a pleasing | 
physical appearance. It should not pro 
vide a surface upon which mold and other ; 
organisms can readily propagate. It | 
should not contain substances injurious 
to the human organism. It should be, 
although in many cases not necessarily so, 
edible If possible it should be digest 
ible. It should be capable of being kept, | 
}stered, and transported, under ordinary 
|}conditions, for an indefinite period of | 
|time, without deterioration. 
In order to find a substitute for the| 
|present casings, a survey of the field of 
; possible raw materials was made, and it 
|was finally decided to try cellulose (hy- 
drate) and to use the viscose reaction of | 
Cross and Bevan. 
Bleached sulphite wood pulp is used as 
ithe raw material. This is mercerized by | 
the action of caustic soda solution, washed | 
land treated by carbon disulphide. 
| On the addition of water swelling takes 
place, giving a thick viscous solution with- 
lout a trace of fibrous structure. This 


|material is then manufactured into tubes, | 
jand passed into a salt solution, which | 
jconverts it into a yellow jelly. The by- 
|products of the reaction are largely re- 
j}moved by washing in mixed solutions of 
| sodium sulphides and bisulphites. Many 
lof the salts may be removed by heat, 
|either by the direct action of steam, or 
|by passing the tube through a hot solu- 
| tion, either of salts, alcohol, glycerin, and 
|}many other substances. 

| ‘The tube, which now consists of cellu- 
j}lose (hydrate) together with adhering 
|sodium salts, is washed thoroughly in| 
| boiling water. The length of time neces- 
sary to accomplish this may be first de-| 





termined by an ash determination. When 
the amount of ash falls to an amount 
equal to that in the original bleached sul- 
phite pulp, freedom from impurities is 
assured. The tube is finally dried, con- 


ditions, and rolled up ready for shipment. 

Should colorless product be desired, the 
tube may be bleached after the hot wash. 
In this case it is led first through a hy- 
pochiorite solution, then washed in water, 
lthen led through thiosulphate solution, 
and finally washed in water. 

Bleached sulphite pulp is pure, abund- 
ant and uniform. The chemical treat 
ment it undergoes insures an aseptic con 





! 


| Society of Chemical Industry, and condensed 


| * Read before the Canadian Section of th: 
from the Journal, | 
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Apartment Building 


7 5ist Street and Forrestvuille Avenue 
Chicago 


Smokeless Firebox Boilers 


Cut Coal Costs 


In a 21 apartment building at 51st Street and Forrest- 
ville Avenue, Chicago, a Kewanee Smokeless Firebox Boiler 
saves $883.20 yearly in the fuel bill—this saving being fig- 
ured from the record of coal costs during two years. 

d This is the way the saving was figured: 

d, The Kewanee Smokeless burned during December 1914 
a daily average of 1400 pounds of coal, costing $4.50 per 
ton. A coal cost of $3.15 daily or $756.00 for the entire 
heating season of 240 days. 

@ Another Boiler, which was formerly used in the same building for 
heating 15 of the present 21 apartments, used during December 1913 
2170 pounds of coal daily, costing $4.50 per ton. A coal cost of $4.88 
daily. Figuring that the other make of boiler would heat the 21 apart- 
ments at the same proportionate cost, the cost of heating the 2! apart- 
ments with the other boiler would be $6.83 daily—or $1,039.20 for the 
heating season of 240 days. 

a. This shows a saving with the Kewanee Smokeless of $3.68 per day 
or $883.20 in a heating season of 240 days. 


KEWANEE BSILER COMPANY 
KEWANEE, ILLINOIS 


Steel Power and Heating Boilers, Radiators, Tanks and Garbage Burners 
CHICAGO NEW YORK ST.LOUIS’ KANSAS CITY SALT LAKE CITY 








‘HOW TO BUILD A 5 H. P. GAS ENGINE AT HOME | 


In Scientific American Supplements, 1641 and 1642, E. F. Lake describes simply and thoroughly how a 
five horse power gas engine can be built at home. Complete working drawings are published, with exact 
dimensions of each part. Price by mail for the two Supplements, 20c. Order from your newsdealer or from 
MUNN & COMPANY, Inc. Publishers 361 BROADWAY, NEW YORK 


























ZANIC 


in paint is not the novelty you may think 
it. It is only new to you. There are 


painters who will never paint without it, 
and house owners who will never let them. 





Ask for “Your Move’’ 


The New Jersey Zinc Company 
Room 421, 55 Wall Street, New York 


For big contract job consult our Researcl Bureau 
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withasnow -plow 







hau g@ gr ertes thr vugh 60 mile 
{ snow-drift is only one of the 
inter t ig and impo sible thing 





the Cater; shar Tra tor is doing A } 
dred other are told about in the 


souvenir booklet which w are dist Dut 







exhibits at Calitornia's two 
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name 13 trade-marked, th esign pat 
ur r-a For ten vears. in 25 countr 
it has p 1 its worth, whether for haul- 













' 
{ t plow or cannon And 


we want it recognized for what it really i 


The Holt Mfg. Co. 









Caterpillar hauling, 60 tons of _ 
perwhable freight on the frozen Yukon 
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dition Inorganic impurities are limited 
to the small proportion of ash, 0.50) per 
alkalis and 


}cent mainly consisting of 


l alkaline earths 

The experience in Canada with the use 
of the new product shewed that its me 
chanical properties were satisfactory Al 
though the origin of the casing was known 
to the store managers, yet the man be 
himd the counter, who had been handling 
wusages for vears, did not recognize th 
change of material 
trans 


Cellulose (hydrate) casings are 


parent and colorless in thin films when 
unbleached, and when bleached are color 
less in all usual thickness The surface 
is smooth and glossy, and does not easily 
afford a lodging place for mold or bacteria 

Taking the mean content of 1.8 per cent 
of cellulose in American wheat, obtained 
by Richardson, after 407 analyses (Am 
6.502) and remembering that the casing 
of a sausage is from 1.4 to 1.12 per cent 
of its total weight, it will be seen that 
the eating of many of the prepared break 
fast foods made from whole wheat, e. ¢ 


shredded wheat biscuit, involves a ger 


percentage of cellulose than does the eat 
ing of a sausage with cellulose (hydrate) 
casing 

Furthermore it can be show that 
cellulose (hydrate) is in a form more sus 


ceptible of chemical attack than is the 


hard covering of the cereal grains 
Mdibility is demanded only in the case 
casings of 


of small sausages, the 


consist of intestines of the sheep or hog 
The casings of sausages of the Bologn: 
variety cannot be masticated in any rea 
sonable length of time. and 
coverings or food containers 


of the sausage also does not adhere to 


the casing as it does to the old ones A 
Bologna casing made of cellulose (hy 
drate) can, however, be masticated Ii 
isuch a case, a soft non-irritant mass is 
|} produced. In the case of the smaller sau 
sages, the thickness of the casing is very 


small (0.004 to O.006 ineh) 


Activities of the American Museum | 
of Natural History 
N his annual report President Osborn 
eles that the Museum had made ex 
plorations in three continents during the 
past year, and still had twenty-nine ex 
peditions in the field 
The museum is conducting an expedi 
Arctic 


America and three in Africa. 


tion in the regions, two in Sout! 
The Congo 
expedition has gathered its collection 
numounting to forty-five tons, at Stanley 
t down the river for 
York. For three 


yeurs extensive field operations have been | 


ville, and is sending 


transportation to New 


carried on in South Africa, other expedi 
tious have been sent to Colombia, Brazil 
while an 


and Paraguay expedition to 


study volcanoes is leaving for the West} 
Ludies 

More than 5.000 specimens collected by | 
the Roosevelt expedition to Paraguay and | 
brazil have been received, as well as the 
Schrammen collection of over 5,000 fossils 
A collection of 265 sharks and other fishes 
from Japan has been added and the col 
from Nasca, 


lection of Peruvian pottery 


about four hundred 
Another ad 


dition is the Howell collection of meteor 


Peru, comprising 


pieces, is now on exhibition 


ites 
Attention is called to the need of mone) 
to carry on the work of the museum as | 
the municipal appropriation has been de 
creased and the entire income, with the 
exception of restricted amounts, is re 
quired for maintenance 
ae = | 
Toothbrush Without Handle.—The rub- 
ber toothbrush is a familiar article at pres- 
ent, but a European inventor recently had | 
the idea to dispense with the usual handk 
and to make a small and convenient articl 
by forming the rubber brush in the shape of 
a glove-finger, which is studded with the 
This is 


more convenient to use than a toothbrush 


usual projecting points mueh 
of the ordinary kind because the finger can 
explore all parts of the mouth, and the 
operation is carried out more easily by the 
linger than by the use of a stiff handle 


Its small size and no doubt low price Is also 
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How did it happen? 

The twisted wreckage in the || 
ditch doesn’t tell the cause of the 
iccident. All the driver can re- || 
member is the shock. But this | 
we know—suddenly the car got 
beyond control. The momentum | 
of a.heavy car and the power of || 
forty or sixty horses broke from |} 
the bondage of a puny foot lever | 

and then—smash ! 

Why? The brakes failed. The 
brake lining was worn out, 
Likely enough it was only half || 
brake lining anyway. 

You must have good brake lin- 
ing—100% brake lining. 


Thermos 


HYDRAULIC COMPRESsep | 
Brake Lining -100% _ 


Brake lining, to be 100%, must be 

ike lining all through. Not merely 

the outsid It must be trustworthy 
to the last. 

CThermoid retains its F0O% gripping 





ver even until worn faper-thin. 
llydraulic compression makes it one 
solid, single substance of uniform density 


lear through—instead of being loose | 
i stringy (and friction-shy) on thein- |} 





}, side, as is ordinary 

v brake lining 

+ Guard YOUR safety 
with Thermoid. 


Thermoid Rubber Co. 
Trenton, N. J. 


Our Guarantee: Therm 


“ make we W 





Cannot be burned out ony 
affected by oil, heat, | 
water, gasoline, dirt. i 
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This combin 
square was the first tool 
nted and patented 

bs Mr I S. Starrett 


tion 
‘ 


It mbines a rule, try 

square, level and bevel 
and may be used as a 
plumb or depth gage 
Sizes, 4" to 24 
hardware store 75 cts. to $2.75 
Popular size 12 price $1.5 


Starrett Tools 





ure the cknowledged standards of pre 
sion the world over “he line includes 
stee! rules, tapes, and squares; levels 
beve!s, protractors, calipers and dividers 
nicrometers, vernier calipers, gages, and 


many other tools for mechanics 
Every man should send fur free catalog 
No. 20-B, describing 2100 styles and sizes 


of tools 


THE L. 8. STARRETT CO. 
WORLDS GREATEST TOOLMAKERS 


ATHOL, MASS. 42-433 
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Build This Motor Boat 
Yourself—IT’S EASY! 


two-thirds boat builder’s price The 
System offers y three prope 
(1) we send patterns; (2) we send 
ed-down frame; (3) we send com- 
r ed-down boat. Fully illustra- 























structions always includec 
t Y lels. Speed 
for pattern ad Ta " ” Ss. a ats, row 
and frame of Boat Pa s, $5.00 and 


this boat \ 


BROOKS MFG. CO., 8503 Brooks Ave., Saginaw, Mich. 

















Old Town Cances 


Make Canoeing Your Summer Pastime 


Join the thousands who revel in this popular sport. 
Get a sturdy, light, low-priced *‘Old Town Canoe”’ an 

unfold the glories of the great outdoors. ‘‘Old Town”’ 
is the canoe used by experienced scouts and guides. 
4990 canoes just finished. Write 
for catalog of canoe views and 
name of dealer in your town. 








OLD TOWN 
CANIJECO 
403 Main St. 
Old Town, / 
Maine, 


USA 
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Canadian Branch: Toronto, Ontario 
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/\ How Many Hides © 
ih Has A Cow? 2% 





The Truth 
About Leather 


In a recent defensive cir- 


cular to the auto trade, 
leather 
define 


manutacturers 
“the 


skin or hide of an animal, 


leather as 


or any part of such skin 


hide, tanned or other- 


wise prepared for use.” 
But since whole hides are too 
thick for upholstery and the 
under fleshy portion must be 
split away from the grain side 
why 


to make it thin enough, 


should the two or three sheets 
into which the wastage is split, 
be called le Although 
artificially and 
bossed to look like real grain 


sather? 
coated em- 
leather, t hey are weak, spongy, 


and soon crack, peel and rot. 





acu 8 far Orr 


MOTOR QUALITY 


For Automobiles 


CRAFTSMAN QUALITY 


For Furniture 


is frankly artificial leather, 
guaranteed superior to coated 
splits. Its base is cotton fabric, 
twice as strong as the fleshy 
split. It is much 


the 


coated 
heavier and embossed in 


same Way 


\merica’s largest auco makers 
adopted it for upholstery be- 


cause it outwears coated splits 


That foremost furniture 
maker, 8. Karpen, The 
cheap split leathers should be 
furni- 


says: — 
entirely eliminated in 
ture upholstering 


Two-thirds of all “leather 
is coated splits. 


Fabrikoid 


furni- 


upholstery” 
Demand superior 


on your car, buggy or 


ture, and Fabrikoid Rayntite 
guaranteed one 


leaking. 


tops, year 


against 


‘raftsman Quality Free 
25’, postpaid, 5Uc. It 
John Wanamaker, Phila- 
deiphia; MeCreery & Co., Pittsburgh 
J.& H. Phillips, Pittsburgh; John Shiilito 
Co., Cincinnati; Stix-Baer-Fuller Co., 
St. Louis; The Palais Royal, Washing- 
ton, D. C.; Stewacc & Co., Baitimore, 
Md D. N. & E. Walter & Co, San 
Francisco, Los Angeles, Seattle, ant 
Portland; T. Eaton & Co., Ltd., Toro.- 
toand Winnipeg; Davison-Paxon-Stokes 
Co., Atlanta, Ga.; Du Pont Fabrikoid 
Co., 90 West Street, New York, and 
ipholstery dealers generally 


Small Sample 
or a piece 18”’ 
is on sale by 





DU PONT FABRIKOID CO. 


Wilmington, Delaware 
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Kindly keep your queries on separate sheets 
| of paper when corresponding about such mat 
| ters as patents. subscriptions, books, etc. This 
} will greatly facilitate answering your ques 
tions, as in many cases they have to be re- 
| ferred to experts. The full name and address 
should be given on every sheet No attention 
will be paid to unsigned queries. Full hints 


| to correspondents are printed from time to tim 
and will be mailed on request. 
(13041) W. J. R. asks: Will you please 


inform me through the medium of your paper or 
otherwise of the visibility of anything under water 
with respect to an aeroplane? How far can they 
see into the water, and can they, as they go higher 
t» certain limits, see farther or deeper? Did they 
ind the British submarine, which was sunk during 
January last. as has been stated 
200 feet? A. We have 
nautic expert on the 
an aeroplane. He 

the water is smooth 
a submarine 
from an aeroplane 
is likely 
feet 


namo 


consulted a naval aero- 
visibility of submarines from 
states that if the surface of 
and the water is fairly ciear 
can ordinarily he observed visually 
depth the 
which is usually 
Experiments have 
Cuba, and 
the latter case the 


submarine 
not over 100 
been made at 
Annapolis, Maryland, 
submarines were able to avoid 
observation at first by sinking to a muddy bottom 
But the aviators soon learned to pick them out 
by some sign, such, for example, as escape of air 
bubbles. The British hitherto made no 
provision for carrying aeroplanes and launching 
them from cruisers or dreadnoughts far from a base 
and this is doubtless one why more 
not been done by the British aeroplanes in operat 
ing on the German fleet. We have no informa- 
regarding the finding of the submarine in 
Vision below the surface is doubtless 
not improved by rising to a great height above 
the surface 

13042) O'R. & H. asks: Why is the 
proportion of CO? in the atmosphere practically 
constant in all seasons of the year? CO? 
constantly produced by the exhalation of animals 
| and by volcanic action, ete Plant life 
carbon dioxide, breaks it up, stores up the carbon 
jand gives off the oxygen Most books cite this 
explanation for the fact that CO? remains practi 
cally constant in proportion in the atmosphere 
| As far as we to determine, the 
books and authorities do not into 
consideration the fact that vegetation lies dormant 
during the cannot 
absorb as much CO? as in the summer time. How, 
is this excess of carbon produced 
during the winter season taken care of? A. We 
haye never seen any discussion of the point you 
raise in reference to the invariability of the amount 
of carbon dioxide in the atmosphere It is found 
about 0.0003 per cent, or 3 parts in 10,000 
parts of air by weight, in all places where the air 
| is reasonably pure. In many places there is more 
|} than this. We should explain the matter by 
saying that this small proportion is still so enor- 
mous a quantity that the adding or subtracting 
what animals supply in a winter when plants are 
not drawing upon the supply does not affect the 
grand total It is like bailing water from the 
ocean, yet is the ocean full. Then again, plant 
growth does not over the largest zone of 
the earth, the Torrid, all the year through. The 
weight of the air is five sextillion tons; or 
lowed by 15 ciphers. The carbon dioxide weighs 
about 1.5 followed by 12 ciphers. This quantity 
is inconceivably enormous, and may well be con- 
sidered invariable by any power of men, animals 


at any 
to travel 
Guanta- 
and in 


have 


reason has 


tion 
question 


absorbs 


have been able 


seem to take 
winter season and necessarily 


then dioxide 


| to be 


cease 


and plants 

(13043) H. W. M. asks: I am interested 
in the matter of lightning arresters as used on 
modern telephones What are the best references 
on this matter? What is the prevailing opinion 


on the matter? Is lightning arrester a mis- 
nomer? Will they really offer any protection 
from lightning discharges? Might a discharge 


take such as to harm a person, without 
doing any harm to the instrument itself? A 
Lightning arresters are by no means a misnomer 
to cause the electricity to pass to the 
earth, across the gap of the arrester. Every 
transmission line and every telephone or telegraph 
line is probably protected, so that the instruments 
are rarely burned out in a thunder storm A 
discharge might take place which would do harm 
when there is an arrester; but most lightning 
flashes can be carried by the arresters now em- 
ployed It is good policy to protect against the 
sort of discharges which can be handled, although 
which cannot be controlled 
electric 


place, 


They act 


there may be some 
The best references are to the 
panies which have long transmission lines over 
the country where electric storms are frequent 
as in the mountains of the or from Niagara 
Falls to the east and west; 
Telegraph Company, 
phone Company. 

(13044) R. W. asks: What is the 
principle on which the chemical weather glasses 
work? Crystallization of the mixture is sup- 
posed to indicate falling weather. The tubes are 
sealed so that pressure of the air or humidity could 
not be communicated to the contents. A. The 
so-called chemical weather glass contains camphor 


conm- 


west, 
or to the 


Union and the 


dissolved in alcohol. A very slight change in 
temperature changes the amount of camphor 
which can be held in solution by the alcohol 


of the atmosphere 
condition. 2. The 


Humidity and the pressure 
have no influence upon its 
molecules or atoms of any substance are supposed 
to be in a state of very rapid vibration If this 


were the case, would not there be some friction 














and the constant production of heat? A. In the 





5 fol- |. 


at a depth of | 


is being } 





Western 
Bell Tele- | 
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This sample bottle— 
Free for trial 





a 
- Lapidolith Made this Concrete Floor 
Dust Proof and Wear Proof 


4 
a we. E 





Makes concrete 
disintegratio 


Lapidolith causes a 
making the 


If you have 1000 or more square feet of concrete floors we 
will send you this sample bottle free. 


; floors hard as granite 


permanent c hemi al « hange in 
concrete five times harder. 


P . 





and 






the lime 


Only rarely is a concrete floor subjected to such heavy wear 


as that of the Fairbanks Co. of Baltimore, 


When Lapido'ith was applied the 
now it is hard and dust proof. 


ling 


Write for Sample, 


L. SONNEBORN SONS, inc., Dept. H. 


Makers of Lapidolith and the well-known washabie wall coating 


262 PEARL STREET 
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as shown above 


floor was soft and crumb- 
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NEW YORK CiTY 


A, Vital Story for Yoru 


N these iwochecks lies a story that might be yours, 
$50 for AZtna Accident Insurance for four years. 
His policy originally called for $10,000, but it had in- 


train wreck. 


creased $1,000 each year without his paying one ade jitional cent. 


Paul A. Wilson paid 
He was killed in a 


And his 


being killed while traveling doubled the $13,000. 


So this wife received $26,000 to make her lonely way a little less hard. 


You may be the next one. You 
are never safe, even in your own 
home. Itisnotonly railroads, street 
cars and automobiles that kill and 
maim. Out of 50,000 accident claims 
paid by the /£tna in six years, more 
than 6,000 were for home accidents. 
A slip on the stairs, a cut with a 
razor, a sliding rug; all these spell 
disaster—and sometimes death. Y ou 
can’t foresee and you can’t avoid 
accident, but you can take care of 
yourself or of those who stay behind 
you, /£tna-ize and be safe. 

This is your chance 
best. Send the coupon now, 
—may come the accident. 


AETNA LIFE 


Drawer 1341 


to relieve 
while itia 


The largest company in the world writing Life 


your mind of 


Send the coupon today 














Testi nonia’ 4, 















A $10,000 tna Accumulative 
Accident Policy will pay : 
$20,000 for death or loss of limbs or sight 
by travel, elevator, street car or burning 
building accident. 
$10,000 for death or loss of limbs or sight 
from any other accident. 
Half the above amounts for loss of one 
hand, foot or eye 
These payments increase each year the 
policy is carried, until in the sixth year and 
thereafter they are 150 per cent. of the 
original amounts. 
$100 a week, as long as you live, if you arc 
totally disabled by a travel, elevator, street 
car or burning building accident. 
$50 a week for disability from any other 
accident. 
worry to know that you have done your 
at your hand. Next montt next week — tomorrow 
TOTT ia ae Pu ‘ > T 
INSURANCE COMPANY 
HARTFORD, CONNECTICUT 
Accident, Ilealth and Liability Insarance 
Ww 
» 
rt © 
ceeliatinianatee tata 
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The Supreme Test of Delco Ignition 


HE advent of the high speed eight-cylinder motor 
has called upon Delco ignition to perform feats 
heretofore believed impossible. 


















These engines frequently reach a speed of 3000 or | 
more revolutions a minute. 
That means 12000 sparks distributed among eight 
cylinders every sixty seconds. 





identical in every respect with the 
the ignition that is used on every 


Twelve thousand times every 
minute the « 
distributor head must open and 
circuit, 


ntact points in the 
Delco equipped car. 


close the electric The hig h speed eight is simply 


its supreme achievement. 





If you could see the twelve 
thousand jumps of high tension 
current you would say the How 
of fire was continuous 


Delco ignition insures a hot, 
constant spark in starting, in run- 
ning at low speeds or in covering 
a mile a minute 


Yet each spark is absolutely 

distinct and separate, The same hot spark is there at 

livered on a time schedule that 20 revolutions a minute as at a 

does not vary one ten-thousandth 000. The same maximum Eff- 
2 La 2 | 

Dart of a second ciency is insured in the low speed 

four as in the high speed eight. 


and Is de- 


Never before has any ignition 
system been called upon to per- 
form such a feat. 

The other eight-cylinder 
motors turning over 1500 to 2,- 
000 revolutions a minute are sim- 


And always remember this - 
Delco ignition is simply one 
function of complete Delco 


Equipment 


The cranking and lighting of 
your Delco equipped car are just 
as efficient, just as dependable 
under all operating conditions as 





ple problems in comparison 


And yet this same Delco igni- 
tion—the ignition that has made 
possibly the high speed eight, is 


Two hundred thousand Owners driving 200,000 Delco 
Equipped Cars, furnish world wide proof of Delco leadership 





is the ignition. 


(= 


The Dayton Engineering Laboratories Company 
Dayton, Ohio 


























Extra Power—No 
= 

Speed that 

Vibration Svein 

from any other rowboat motor— 

ower tocarry heavier loads— 

10 vibration to shake the boat. 


inder 





Write for our new 
19l5catalog Read 
she wonderful pous 


Tee velue ever K \ 
‘ bail built. Al eines. Bore, ROUSE NOR 
Electric Light Pay as You Ride ceacom proved its mettle. A 


season proved its mettle Absolutely de- 
Rasy motorcycle saddie— A smail amount down brings pendable—starts easy—reverses by simply 
New coaster brake — mo- the 1916 Arrow. Pay just alittle 
te 












pressing button—weediess propeller. 
2-CYLINDER — RACER TYPE | 
Has 2 Popes cylinders--that's what removes vi- 
—_ m 3H.P ocerly a | that of other motors-- 
peed line provete conewusted. rowboat 
onote or on the mark 


Write hocstaien- Active Agents Wanted 





Get be pew free 
pS ge — eh WriteToday os. o\ oe of th i» 
handle ters — re inforce wonderful 1915 Aree. © and wr 
motereycte frame. Fisk frock bottom offer NO 
Red Tread Cliveher Tires 
~beautiful finiah. Write 
















Koban Mfg. Co., 230So. Water St., Milwaukee Wis. 














High-Grade 
7 ——_— etn 
444 

ee for 


— Four Courses: College, Post-Grad- 
aw and Bar 


uate, Business Law 
Examination Review, Improved 


A Man's Mail Will Reach Him Where No Mortal Can Methods: Standard Text - books 
Leading Cases; Lectures; Moot 


Court: Brief-Writing: Practice; 
Degrees. Classes begin each 
month, Actual daily lessons. Not 
a “book-selling concern” but a 
99% GUARANTEED recognized Law School 
covering ali classes of business. professions, trades Approved by Bench and Bar 
or Individuals Send for our complete catalog Write today for Catalog giv- 
7.000 classifications ing the Rules for Admissicn 
- ~—eeenen to the Bar and showing the 
Requirements in each State. 
Chicago Correspondence 
School of 
519 Reaper Biock Chicago 




















showing national count on 
Also special prices on fac-simile letters 


ROSS-GOULD, 412-R N. 9th St., ST. LOUIS 
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Two teres of crank uringe out every drop of water. 
Simple, practical, reliable rable, never wears out. Every 
ome buys. No taiking necessary. Show it, takethe order. 
Get atarted now, don't wait. We will help you. 
rove Agents, Salesemen, Managers in every co anty to 
orcera. Ay suppiy, control eub-agentsa, 154 per 
eont profit. No investment required Sams t eee “ ch saan 
order. New Instructions, sworn-to 
U. 8. MuP COMPANY, 270 Main S¢., TOL e DO, onto 





| 


| made by soaking pieces of soft wood, white pine 
jor white wood, in a strong solution of copper 











| He says they do not offer enough to protect from 
ja direct lightning flash, but might influence a 
| discharge to save a life which otherwise might be 
| taken. 


| this argument 


production of heat by collision. both weight and 
velocity of the moving weight are involved. The 
weight of a molecule is so smail that no ap 
preciable amount of heat could be evolved in 
a very long time An infinitesimal weight would 
require an infinite time at a finite velocity to 
produce any small change of temperature in 
ponderable matter 3. What is the nature of the 
magnetic flux that is supposed to circulate in a 
magnet? A. The magnetic flux consists of im- 
aginary lines of force, or the lines along which a 
magnet pole would be urged by the magnetic 
force. They are hypothetical lines only, but are 
suggested by the fact that iron filings arrange 
themselves in lines under the action of the force 
of a magnet, covering some spaces and leaving 
other spaces bare of filings 

13045) P. J. P. asks: Could the steam- 
reach bottom, no matter what the 





ship ‘Titanic 
depth? <A. Anything which will sink in water at 
the surface will sink to the bottom anywhere, | 
in the deepest place in the ocean or along the | 
shore. This is because water is nearly incom- 
pressible, and a cubic foot of water at the bottom 
of the deepest place in the ocean weighs only 
about one-twentieth more than at the surface 
The difficulty in this matter arises from confusing 
pressure with weight A body sinks in 
when it weighs more than the same volume of 
A cubic foot of fresh water weighs 
Anything which weighs more than 





water weighs 
62.4 pounds 
this will sink in fresh water. Salt 
about 64 pounds per cubic foot on the surface 
although this varies somewhat in different parts 
of the ocean. At the bottom it weighs only 3% 
pounds more than at the surface. Steel weighs 
7.7 times as much as water, hence the ill-fated 
‘Titanic’ went to the bottom with a great 
velocity when her compartments were burst in 
by the pressure of the water. This took place as 
she went down, according to the reports of the 
explosions heard, and the water filled her com- 
pletely. There was then little to prevent her from 
sinking, only the woodwork and the bodies of the 
dead. All this was carried down to the bottom 
of the ocean. Calculation shows that she prob- 
ably struck with a high velocity Pressure does 


water weighs 


}not prevent motion. We are under a pressure 


of 15 pounds per square inch, or more than a ton 
per square foot, by the air which surrounds us 
but we fall with great velocity, or move about 
through the air with ease. It is the same with 
water pressure When a diver goes down 100 
feet, he is under a pressure of nearly 449 tons per 
square foot, but he can still move around 

This question has been asked so many times 
lately that we give it space again You will find | 
@ number of articles in the Scientiric AMERICAN | 
at the time of the Titanic’’ disaster. One | 
editorial, which covered the subject, appeared in | 
Vol. 106, No. 17, which we will send for ten cents. 

(13046) C. L. V. asks: Will you kindly 
tell me what preparation or chemical solution I 
can use to make wood burn with a blue or other 
colored flame for use in a fireplace? A. Artificial 
drift wood, which burns with a greenish or blue | 
flame like the wood from an old wreck, may be | 


chloride in water and drying the wood A pound 
of copper chloride will serve to prepare a large 
quantity of wood The best way to proceed 
is to set the pieces of wood, split as for kindling, 
end wise in a wooden, or better, an agate pail 
The solution will soak into the wood better if 
the upper ends of the sticks are out of the water 
and dry Do not use an iron pail because it will 
| be ruined by corrosion from the solution. The 
addition of an ounce of lithium or strontium 
chloride will give red flashes in the flame 


(13047) D. B. writes: In your issue of 
December 19th, 1914, I notice an answer to Mr 
L. A. DeBois's letter, which appeared in your 
War Issue No. 3, regarding lightning and the 
automobile, by Mr. C. Langley Johnson of Santia- 
go de Cuba. Mr. Johnson ends his article doubt- 
ing if ever anyone had been struck by lightning | 
in an automobile. In answer will say I read in a} 
Spokane, Wash., daily last fall where two couples | 
were riding in an automobile, the two men seated 
in the front seat were struck by lightning, killing | 
|} them instantly, yet the chauffeur clung to the 
steering wheel in a limp position, running from 
side to side of road till the car ran over an embank- 
ment, injuring the women, but the men were 
dead from the shock. A. The position taken by 
Mr. Langley C. Johnson in the letter referred to 
seems to us a sound position, that the rubber tires 
offer some degree of protection from lightning 


That an instance has occurred in which 
life has been taken does not break the force of 
We think persons in an automo- 
bile would be quite safe if the cover had metal 
bows and was up over their heads. Still there is | 
| no absolute safety from a lightning stroke ex- | 
| cepting in an iron box or cage or entirely below 
| the surface of the earth 
13048) A. H. B. reports a Leelanché 
wet battery which has served to ring a door bell 
for over twenty-one years. It was put in in 
December, 1893, and is still doing good service 
It is of the carbon cylinder type with the zinc 
hanging in the center. The cell is paraffined and 
the top closes the joint, so that the evaporation 
can only take place around the zinc. The report 
is that no zinc, water, nor sal ammoniac has been 
added in all these years. There is now about 
an inch of the solution remaining in the jar. The 
slowness of the evaporation can be accounted for 
by the closeness of the joints at the top of the jar. 
There is the usual alum crystallization in the 
bottom of the cell. The amount of service 
called for each day is not stated. But under any 
conditions of service the battery is perhaps the 
| oldest on record and goes to show the superiority 
of a well made wet cell over the ordinary dry cell. 











March 6, 1915 


LATHES AND SMALL TOOLS 
“STAR” SS: 
Grow Feed LATHES 
For Fine, Accurate W ork 
Send for Catalogue B 
SENECA FALLS MFG. CO. 


695 Water Street 
Seneca Falls, N. Y., U.S. A 


Friction Disk Drill 


FOR LIGHT WORK 


Has These Great Advantages. 
The speed can be instantly changed from 0 to 1500 
without stopping or shifting belts. Power applied can 
be graduated to drive, with equal safety, the smallest 
or largest drills within its range — a wonderful economy 
in time and great saving in drill breakage. 


Send for Drill Catalogue 
W. F. & Jno. Barnes Company 


tablished 1872 


1999 Ruby Seione Rockford, Illinois 












water | “Responding to the Call” 


kind, we are pleneed to intro- 
duce the “A W.& CO." 

BREAST pRILI . With 
Gear Locking 
Device 


from the practical 
mechanic for a 
Breast Drill that 
shall eclipse all ex- 
isting Tools of the 
























Ithas all thestrong, 
useful and practical 
points of existing Drills, and REALim- 
proveme - os that are peculiar to 
itself. PI . $5.50 


A. r euadinines & CO., Machinery 
184-188 Washington Street Boston, Massachusetts 





Cut YourGlass Circles 


Red ae No. 263 


LET THIS “RED DEVIL” 
CUT YOUR CIRCLES 


The only practical glass cutter made for cutting full 
circles, half circles or curves in any kind of glass 

At your dealer or from us for $1.25, and booklet of 40 
other styles 


SMITH & HEMENWAY CO., Inc., 155 Chambers St., New York City 
GROBET SWISS FILES 
Are the standard of excellence in 
files, and have been for over 100 
Soe years We send postpaid as an in- 


troducer 48 files especially adapted 
ee for tool makers and machinists on 


receipt of $5.90. This is a chance to get a set of 
files you'll appreciate and we'll get future orders. 


MONTGOMERY & CO. 
109 Fulton Street New York City 























OUR BIGGES1 
LATHE VALUE 
16-inch Lathe with ¢ 
foot bed, $252.00; othe 
sizes at proportionately 
low prices. Every lathe 
guaranteed, Buy y 
lathe from as and save 
$50.00 or more. Machin 
ery Catalog No. 7051% 
sent free on request 
no ROEBUCK 
D CO., Chicago. 


erties 
DRILLING 


WEL MACHINES 


Over 70 sices and styles, for drilling either deep or 
shallow wells in any goon of soil or rock. Mounted on 
wheels or on sills With engine or horse powers. 
Strong. simple and ‘ae Any mechanic can 
operate them easily. Send for catalog. 


WILLIAMS BROS.. Ithaca, N. Y. 


You May Crowd a CRESCENT JOINER 


to the limit of capacit 

and the machine will de 
work just as smoothly 
as though you had not 
crowded itatall. Built 
in six sizes. Send for catalog telling 















Gulag Saws, Korers, Disk Grind- 
ers, Variety Weod Workers, 


THE CRESCENT MACHINE CO., 230 Main St., Leetonia, Ohio 








“sa anne 


The Reaction 
Has Set in 





"460 Wane 


against mplicated and over 
grown automobile Lighting ays 
tema “HC” Magneto Gener 
ators do the work with far less 


trouble and expense 
Send for Booklet 
Thee Setteer Gobet Electric Co. 


ag rook line, Mass, 





LEARN TO BE A WATCHMAKER 
Bradley Polytechnic I 


Seomerly Far Peoria, Riinete 

Jogeat Largest and Rest Watch Sehoo! 
in America 
(This entire building used exelu 

sively for this work) 

We teach Watch Work. Jewelry 

Engraving, Clock Work, Optics 

Tuition reasonable. Board and 

roems near sch at moderate rates 

Send for Catalog of Information 


























VEEDER 
Counters 


register reciprocating 
movements or revolu- 
tions. Various designs to 
fit machines in almost 
every line of business. 
Probably there is one 
ust suited to your needs. 
ooklet free. 


Scones, “hoe Veeder Mfg. Co. 
18 Sargeant St. 
iord - - Conn. 





and Fine Castings. 
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_\ Jake a letter to the 
Bessemer Gas Engine Co 














t i of factory, mill and > 
n wners, and profited thereby They have 
! hat th 


a all ENGINE 


ave an d make them money by furnishing power 
1y other available means you pur- 


t rical power, use steam or a gasoline engine 
t us tell you what the in tallation of a Bessemer Oil 
Engine, operating on crude and fuel oils so abundant 
and cheap, means to. yo D tate the letter today. 


THE BESSEMER GAS ENGINE CO. 
14 York Street GROVE CITY, PA. 





SCIENTIFIC AMERICAN 


| NEW BOOKS, ETC. 
Heaton’s ANNUAL. The 
Handbook of Canada 
| ‘Trade Register. 1915. 
ton’s Ageney. 8vo.; 
$1 net. 
Now in its eleventh year, Heaton'’s Annual has 
|} become an almost indispensable desk book for 
| business men who in any way come into relation 
with the Dominion. The Canadian 
tariff and regulations is one of the important sub- 
jects comprehensively handled There is much en- 
cyclopedic information with references to govern- 
ment publications for details. Every commerci- 
ally important town is briefly described, as are 
also those agricultural districts toward which 
immigration is directed. The industries and 
opportunities of the country are listed, so that 
manufacturers desirous of establishing a Canadian 
branch may be reliably guided in their decision 
as to locality. A new feature of the Annual is 
“Where To Find It,"’ which is really an economic 
bibliography of government reports and standard 
publications. 


and Boards of 
Toronto: Hea- 
442 pp. Price, 


customs 


Tue Nations at War. The Birth of a 





| 
BESSEMER E 


INES RUNNING we IN 
FIFTEEN TH s 


USAND POWER PLA 








Represent a great advance over ordin- 
ary Stationary Engines in design, ma- 
terialand workmanship. Highly efficient 
because of light weight, higher speed, 
reduced friction and lowered operating 
cost. 4H. P. weighs only 190 Ibs.; 8 H. 

320 lbs. 4-Cycle, 4 to20H.P. Throttle Gove 


= ernor regulates fuel consumption 






















and power in proporti n to 
load. Ideal for electric 
lighting plants, and other 
uses requiring very steady 
power. Used very success- 
fully as power drive 
on movable machines 
Schebler Carburetor, 
Friction Clutch Pul- 
ley and Circulating 
Water Cooling System. 

tne Motor Werke 5 

North 21st St., Lincoln. 

















Push-Button 
Control 






Gives two forward, a neutral 
and two reverse epoode, by 
Simply pressing a b Mag- 
neto enclosed in fly-wheel. Dual 










ignition Silencer on exhaust 
Water-tight gear housing and six 
other exclusive features. Send for 






catalog. We also build 
motors from 2 to 30 h.p. 
on request. 


Ned C ille Perfection Motor Co. 


marine 
Details 














-242 AMERICAN 
OUTBOARD MOTOR 


ual of any $70 row boat 
motor on the market. Made of same high- 
rade materials by the most skilled me 
chanics. Instead of charging you dealer 
ommission, we sell 
Direct From Factory to You 
cutting the price to « %. Instantly attached to 
any row boat. pdr Fu on les an b 
Adjustable for angle or depth of stern. 
e about 60 lbs, Used in 
th propeller. 


American E Aven Co. 
611 Boston St., Detroit, Mieh 













me 
50 Leading Boat Builders have joined with 
the Gray Motor Company in issuing a cat- 
alog showing the specialties of each, 
which includes fishing launches complete 
from $125 upward to mahogany finished 
express Isunc he s with Self-starting6-Cyl- 
inder +Cycle Gray Motors for $2500, 
Jruisers from $40 up. This book helps 
you select just the model of boat you have 
been looking for and tells you where to 
pas it and what it will cost. Send forthis 
big Boat Catalog today. Free. Also Gray 
Engine’ Catalog showi ing full line of 2 and4eycle 
marine motors from So upwards, one to six cylinders. 


Gray Motor Co.,3300 Gray Motor Eldg., Cetroit, Mich 





Detroit Martine Engine 
Sent on50Days } \ Free Trial 


Demonstrator Agents 
ante d NEW 






saves HALF 
operating « t sive 3 more power. 
will not b: ». Engine starts 

without cran ki ngs reversible, only orallway track ¢ 
three moving “boosters’’ aan 


Det. cit eed Works, 1332 ee a ., Detroit, Mich 


_MorTrors 


4 Cvrcie [A AU 


Catalogue M Free of Motors 
Catalogue 8 Free of Boats 










any boat, canoe, 
Pacer, cruiser, Song 














AN & 


ENGINES FROM 2 TO 40 H.P 
iN STOCK 





} and compilations 


New Era. By L. Cecil Jane. New 
York: E. P. Dutton & Co. 12mo.; 228 
pp. Price, $1 net. 


In this series of papers Mr. Jane reaches rather 
extreme conclusions. There is much sound, not 
to say shrewd, observation upon such subjects 


}as athleticism, feminism and religion, though the 


treatment errs upon the side of the academic 
The author takes for granted the success of the 
Allies. While admitting that they will reorganize 
the Continent in their own interests, he adds that 
their interest is assuredly the interest of all other 
states, large and small. He commits himself to 
the opinion that the end of the war will usher in a 
lasting, universal peace; he bases this opinion 
mainly upon the titanic nature of the conflict 
‘“‘Men are moved by nothing more readily than 
by the immense."’ This sense of immensity is to 
change Nature itself. In this conclusion optim- 
ism would seem to part company with common 
sense. Even should the victory of the victorious 
prove sweepingly complete—which is unlikely— 
neither history nor observation warrants us in ex- 
pecting human nature to change in any abrupt 
or radical way. 


THe Datty News ALMANAC AND YEAR- 
BooK FOR 1915. Compiled by James 


Langland, M.A. Chicago: The Chicago 
Daily News Company. 8vo.; 727 pp. 
Brookiyn Dairy EaGie Atmanac. 1915. 

Brooklyn, New York: Eagle Building. 

8vo.; 608 pp. Price, $1. 

The word ‘“‘almanac’’ has of late years been 
stretched to cover annual encyclopedias containing 
astonishing amounts of condensed information 
the distinguishing feature of which is the world's 
progress for the year. Two such annuals are the 
Daily News Almanac and the Eagle Almanac 
issued by two of the great newspapers of the 
country. The alertness of the compilers, and 
their zeal in bringing their work down to date, 
is evidenced by the inclusion in the latter volume 
of the Italian earthquake of January 13th, 1915 
This book has some useful maps supplementing 
its specialty of presenting most fully New York 
city and Long Island interests. These show a 
wealth of useful detail. The Daily News Almanac 
has, among other countless features of appeal, 
the text of the various white, yellow and orange 
books issued by the nations at war. Both volumes 
devote much space to war facts and statistics, 
and both of course carry the innumerable tables 
dealing with our national activi- 
ties, from athletics to government and religion 


Tue AMERICAN WHITAKER ALMANAC AND 
ENCYCLOPEDIA FOR 1915. . W. Whit- 
aker, M.A., F.S.A., Editor. New York: 
Doubleday, Page & Co. 8vo.; 648 pp. 


The American Whitaker first gives us a fund 
of astronomical and weather lore, as befits its 
primary purpose. Our government, immigra- 
tion, population, the growth of our cities, our 


paupers and insane, our societies, institutions and 
colleges, banking and finance, and crop production 
is all presented in the briefest way consistent with 
accuracy. The states, territories and dependen- 
cies of the United States are dealt with at large, 
and there is more condensed information concern- 
ing foreign powers. In the war section is a long 
summary of the great war, covering both the land 
engagements and naval operations during 1914 
There is a full index of the 9,000 facts presented, 
which renders any desired information readily 
accessible 
CuaracTer Reaping THrRovuGH ANALYSIS 
OF THE FEATURES. By Gerald Elton 
Fosbroke. New York: G. P. Putnam’s 
Sons, 1914. S8vo.; 193 pp.; 56 illustra- 
tions from original drawings by Carl 
Bohnen. Price, $2.50 net. 
¥y Of late, physiognomy has been put forward 
as an art that could be of inestimable service in 
the realm of business and industry. Mr. Fos- 
broke has collated much theory in regard to the 
relationship of features and traits, with the in- 
valuable assistance of an artist who has entered 
thoroughly into the spirit of the investigation. 
The features are separately examined, and con- 
clusions drawn from many lives. The various 
temperaments receive careful consideration, and 
the uses to which physiognomy may be put are 
briefly sketched. The author's claims are gener- 
ally conservative; and we would add the caution 
that analysis should be only a conscious step 
toward synthesis. For this reason the intuitional 
reader of character.is always superior to one who, 
without natural aptitude, bases his conclusions 
upon separate features or largely upon a combina- 
tion of several. It is a case where a combination 
is not only greater than any of its parts; it is 
greater than all of them. 
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Roadway— 


ERE is a handsome, economi- 
cal tarviated road. It willtake a 
large amount of traffic without devel- 
oping a dust nuisance in dry weather 
or a mud nuisance in wet, without 
getting rough or changing contour. 


This road has been constructed 
with “Tarvia X” asa binder 
throughout. 


Once a year, or once in two years, 
it would be advisable to go over 
this road with a sprinkling cart and 
spray it with “Tarvia B”, a lighter 
grade, which requires no heating 
to prepare it for use on the road. 


A little coat of screening should, 
perhaps, be spread down at the 


free on request 


New York Chicago Philadelphia 








Preserves Roads 
Prevents Dust - 





An Economical 


Illustrated booklets describing the treatment 
Address our nearest office 


BARRETT MANUFACTURING COMPANY 


Boston St. Louis 


Pittsburgh Detroit Birmingham Kansas City Minneapolis Salt Lake City Seattle <oe 
THE PATERSON MPG. Co., Limited: Montreal Toronto Winnipeg * 
Vancouver St. John, N. B. Halifax, N.S. Sydney, N.S ~ 





The “‘Highland™’, Middletown, O 
Constructed with ‘Tarvia X"*. 


same time, and with such inexpen- 
sive attenticn this road will keep 
its contour and perfect waterproof 
surface for many years. 


The cost per year of the Tarvia 
treatment will be very much less 
than the ordinary maintenance ex- 
pense of a plain macadam road and 
the results will be vastly more satis- 
factory. 


Modern engineers have given up 
building plain macadam roads and 
expecting them to withstand mod- 
ern automobile trafic. They recog- 
nize the need for a_ bituminous 
binder. The cheapest, the sim- 
plest and the best binder is Tarvia. 


Cleveland 


Cincinnats 






















TYPEWRITER PRICES SMASHED 


BD vn LEARN TELEGRAPHY 
Be at a Tracie a f 
Dept. 16. rtiand 


i“ $3 to $8. If you want a bargain write at once. 


We will send you two card tricks; 
very perplexing to onlookers, yet any 
one can do them. Also two booklets 
showing over 100 different Magic 
Tricks. Allfor 10c. The Magic 
Shop, 40 N, 18th St., Philadelphia, Pa, 


LLIIMNIv 





On all ms akes ,U nderwoods,Re mingtons, Royals, 
L.C 500 MACHINES 
Send for special whole- 
middleman’s profit, 


miths ox, ete 
AT $10 to #15. 
sale price list Save the 
All Machines Guaranteed 3 Years. 
Address “‘Spot Cash,’’ Gaerte, Pres. 
~_Dearborn Typewriter Exchange, Dept. 322, Chicago, i. 








matically 
OMNIG pu Mi 


Street 





ae ae, a BY to ot and show a new 
IR” bicycle. Write for — 
Tibceal pana on a sample to introduce. 

FREE on approval and 30 

Ik 14 days’ trial. Send for big free oe catalog and 

| particulars of most marvelous offer ever 

made on me ede You will be astonished 

tow prices and remarkable terms, 

FACTORY CLEARING SALE mited 
number of old models of various ikea, 

$7 to$ second-hand wheels, 

taken in trade by our Chicago retail ctores 

sundries, parts, motor- 


‘es, lamps, wheels, 


cycle suppliesof all kinds at half usual prices Seam 
buy until! you get our catalog and offers 


MEAD CYCLE Co. 


rite Ne 


DEPT. M-175 “CHICAGO 





<B>) | |S 





PLAINFIELD. N.J 








rint Your Own 


$. Larger $18, Kotary $60. Savemoney. Print 
forothers, All easy, rules sent. Write factory 
for press catalog, TYPE, cards, paper, sam- 
ples, &c. THE PRESS CO., Meriden, Conn. 

















Runs on Alcohol 


anywhere at ‘t slig} it expense. No 
electricity or wires. Superb con- 
struction. 1915 model. Roller 
bearing—satisf ying 

Price $15, cash with order. 


The Lake Breeze Motor 





SPECIAL MA CHINE. RY 
MANUFACTURING 


WE HAVE FACILITIES FOR THE MANUFACTURE OF 


Specialties in Both Metal and Wood 


and would be glad to quote prices for experime ntal work or 
reguier manufacturing. — Address Specialties, Bor 7 773, N.Y 








TURED BY 
LIGHT AUT 
KONIGSLOW “STA 


MODEL MAKING 


Clock movements, spring motors and parts 
manufactured Fine die and tool work 


LUX CLOCK CO., Inc., Waterbury, Conn. 
ELECTRICAL AND MECHANICAL DEVICES 


BUILT TO ORDER 
INVENTIONS, SPECIAL MACHINERY 
LEVI Is W i'way. NV. Cay 


OWTRAC PUNCHIN 
OBILE STAMPINGS 
NG & TOOL WORKS, CLEVELAND. 0 


DIES 


MANUFAC 











MODELS 
BENJ 











> |MODEL, EXPERIMENTAL 
and DEVELOPMENT WORK 


Specialists.in Clock and Instrument desi ign 


Our Engineering Staff is at 


LOCKWOOD & ALMQUID5T, Inc., 


your servic 


112 East 19th St., N.Y. City 


Models and Experimental Work 
INVENTIONS DEVELOPED 
SPECIAL MACHINERY... 


E. V. BAILLARD CO., 24 Frankfort St., N. Y. 


We man facture Mera: 
Spreciacties of ali kinds, 
- order; largest equip 
ment; lowest prices. Send perfect sample 
for low estimate and best expert advice FREE 
THE EAGLE MFG. CO., Dept. A. 





Cincinnati, O. 


MPONANICAL 
SUPPLIES 4ND MaTEMiAt 
of all kinds 
EXPERIMENTAL anne 
LIGHT MACHINE WORK 





to order 
182 MILK STRERT, HOSTON 


| MASON’S NEW PAT. WHIP HOISTS 


save expense and liability incident to elevators. Adop- 

ted by principal storehouses in New York and Boston 

Manufactured by VOLNEY W. MASON & CO, Ine. 
Providence, R. 1., U.S. A. 


LEARN WATCHMAKING 


and become independent Refined, profitable labor 
Good-Paying Positions Secured Competent men al 





108 No. Jefferson Street, Chicago 








ways in demand Easy to learn money earned 
while studying Write for our ¢ Yatalogue, Ad tress, 
St. Louis Watchmaking School, Dep't 6, St. Lewis, “Me, 





Egypte 


SCIENTIFIC AMERICAN 


Makers of the Highest 
Grade Turkish and 


an Cigarettes 
in the World 





. March 6, 1915 
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So, in the course of time, the Scientih 
American Supplement has become a kind of 
It fig- 


ures over and over again in the footnotes to 


encyclopedia of scientific information 
monographs and scientific treatises; it has 


played its part in research of all kinds 


As remarkable as the publication itself is the 
method by which it has been made accessible 
to the general public. Every number of 
the Scientific American Supplement 
from 1876 to 1915 is kept in print. 
What is more, the numbers of 1876 are 
sold for 10 cents just as if they were 
published today. And this despite the fact 
that publishers of newspapers and periodicals 
often charge several hundred per cent more 
for back numbers than for new ones 

The Scientific American Supplement will 
continue to print the papers of great scientists 
and engineers as it has in the past. But the 
policy of reprinting back numbers will 
be discontinued. 


CQ., Inc., Publishers : : : : ; 


SALE OF BACK NUMBERS OF THE 


Scientific American Supplement 
TO BE DISCONTINUED 


Of Importance to Librarians 


For a few weeks only we shall be able to 
furnish all the single numbers of the Scientifx 


American Supplement or bound volumes 


This announcement is made for the 
benefit of libraries in which complete 
sets of the Scientific American Supple- 
ment are not to be found, and for 
those interested in science who feel a 
genuine need for an encyclopedia of 
science of the most diversified kind. 


We will also supply, free of charge, on r¢ 
quest, copies of the Scientific American Sup- 
plement Catalogue, in which all the papers 
that have been printed in the Supplement since 
1876 are indexed. This catalogue will not be 
published in the future 


Order back numbers or bound vol- 
umes of the Scientific American Supple- 
ment now either from your bookseller on 
directly from the publishers. 


Order Bound Folumes of the Sctentifttce American Supplement Now 


361 Broadway, New York 
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Don’t Judge by the 
Purchase Price 


What you pay when you buy a car is 
not the real price. 


The real price is what you pay while 
you have it—-the upkeep cost for 
service. 

The car of expensive upkeep cost is 
the high-priced car. 


Figured this way, the economical 
Chalmers Light Six-48—now $1650 
is the lowest priced “Six.” 


For its cost of service—season after 


season——is lowest. 


So the Chalmers $1650 Light Six-48 
has won the preference of practical 
men everywhere. 

It is the fastest sellhng “Six” Chalmers 
has yet built. 


Where the Chalmers 


Excels in Economy 


Quite possibly there are other “light 
sixes” that consume no more gasoline 
in a season. 


But gasoline saving is comparatively 
a minor saving. 


$25 will easily cover the difterence 
between the season's gasoline costs of 
any two “light sixes” on the market. 


It isn’t in oil, either, that the Chal- 
mers Light Six-48 is so much more 
economical. 






But oil cost is a very small part of 
upkeep expense. A gallon will last 
for hundreds of miles. 


It is really the repair bill that deter- 

mines whether the upkeep cost of any 

car is high or low. 

One repair bill is often large enough 

to wipe out a season's saving in oil 

and gasoline. 

Right here—in this matter of repairs 
is where the Chalmers Light Six-48 

makes a greater saving than any other 

“light six.” 


No Other Car “Stays Put” 
Like the Chalmers 


No other “light six” is so well built to 
stand hard service. 

The test of the past season has shown 
that this car excels all others in meet- 


ing severest usage without a single 
part flinching. 


Most cars will run well the first 
month. It’s in the second and third 
and later months that the real ordeal 
comes. 


It is then the Chalmers Light Six-48 
begins to show its marked superiority 
its greater strength and stamina. 


Why the Chalmers 
“Stays Put” 


Four qualities are mainly responsi- 
ble. First,—its construction is right. 


Send for our ‘‘Economy’’ booklet 


Chalmers Motor Company, Detroit 


Why the Chalmers is 


oo the Lowest Priced “Six” 


Quality First 


The basic principles of its design are 


correct. Strains and stresses have 
been eliminated. 
Second,— its weight is right. Not too 


light, for an underweight car is neces- 
sarily flimsy. Nor yet is it too heavy. 


Third,—it has proper balance. The 
load is distnbuted properly. The rear 
axle carries just the right amount. 
The front axle is not overburdened. 
Moving parts are adjusted with hair's 
breadth accuracy. 


Fourth,—the materials put into this 
car are of top-most quality. Makers 
of steel and automobile accessories 
will tell you that no company is more 
exacting in its requirements. 


What the Chalmers 
Saves You 


It saves you in first cost— considering 
its value. For it is a manufactured 
car. Parts makers’ profits do not 
swell the purchase price. 


Rigid economy in building operations 
has cut costs here to the lowest 
notch. You save, too, in daily, 
monthly cost. 


For this car's service, season after 
season you pay less than the owner 
of any other “light six.” 

And these economies have been 
proved this season by over 4000 
owners. 


Go today and see this car of economy 
at the nearest Chalmers dealer's. 
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